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STORM WATER POLLUTION PREVENTION PLAN CERTIFICATION

| certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gathered and evaluated the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Signature

Dixie Franklin
Name

Compliance Manager
Title

Date



AMENDMENT SCHEDULE

This Storm Water Pollution Prevention Plan (SWPPP) requires periodic updates to address
changes in site conditions, facility operations, and/or government regulations. The original
plan should be included at the top of the amendment schedule provided below. Meetings
where the SWPPP is discussed shall be documented using the form provided in Appendix
G.

Amendments to the SWPPP must also be documented on the SWPPP amendment
schedule. The authorized representative who approves the revised SWPPP should be an
individual at or near the top of the facility’s management organization, such as the district
manager, facility manager or environmental manager. The signature of this representative
in the appropriate space below attests that the SWPPP amendment information is true and
accurate. Amendments to the SWPPP can be inserted into the correct part of the original
SWPPP, and properly identified as a revision, or the entire document may be revised for
clarity.

Amendment Schedule

Amendment Date Approved By

November 2009
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CONTRACTOR & SUB-CONTRACTOR SWPPP NOTIFICATION

A copy of the SWPPP should be provided to all contractors and sub-contractors involved
with construction activities on site. All applicable contractors must be notified if changes to
the SWPPP are made during their involvement with construction activities on site.
Contractors and sub-contractors should sign, date, and write a brief description of intended
work including an estimated completion date on the table below to certify that they
comprehend the Best Management Practices (BMPs) detailed in the SWPPP prior to
commencing with activities on site.

Contractor / Sub-contractor List

Description of Work Complét_ion Contractor / Sub-contractor | Date
Date Signature
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STORM WATER POLLUTION PREVENTION PLAN
ST. LOUIS COMPOSTING, INC.
November 2009

1.0 INTRODUCTION

This Storm Water Pollution Prevention Plan (SWPPP) covers the operations at the St. Louis
Composting, Inc. facility located in Valley Park, Missouri. This SWPPP describes this facility
and its operations, identifies potential sources of storm water pollution at the facility,
recommends appropriate Best Management Practices (BMPs) or poliution control measures
to reduce the discharge of poliutants in storm water runoff, and provides for periodic review of
this SWPPP. The purpose of the SWPPP is to ensure that runoff from the St. Louis

" Composting, Inc. facility adheres to the following water quality standards:

e Waters shall be free from substances in sufficient amounts to cause the formation of

putrescent, unsightly or harmful bottom deposits, or prevent full maintenance of -
beneficial uses; '

¢ Waters shall be free from oil, scum, and floating debris in sufficient amounts to be
unsightly or prevent full maintenance of beneficial uses;

o Waters shall be free from substances in sufficient amounts to cause unsightly color or
turbidity, offensive odor, or prevent full maintenance of beneficial uses;

e Waters shall be free of substances or conditions in sufficient. amounts to result in
toxicity to human, animal, or aquatic life;

e There shall be no significant human health hazard from incidental contact with water;
¢ There shall be no acute toxicity to livestock or wildlife watering;

e Waters shall be free from physical, chemical, or hydrologic changes that would impair
the natural biological community;

e Waters shall be free from used tires, car bodies, appliances, demolition, debris, used
vehicles, or equipment and solid waste as defined in Missouri's Solid Waste Law.

The control measures outlined are intended to meet the requirements of the Environmental
Protection Agency (EPA) and the Missouri Department of Natural Resources (MDNR). An
implementation schedule is prescribed so as to ensure that the storm water management
actions prescribed in this SWPPP are carried out and gvaluated on a regular basis. This

report follows BMPs according to the site's general permit
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Storm Water Pollution Prevention Plan
St. Louis Composting, Inc.
November 2009

Revision of the SWPPP will occur if needed following evaluation of storm water management
actions and any storm water analyses in order to meet EPA and MDNR requirements.
Further, the SWPPP will be amended when changes in design, construction, operation or
maintenance of the landfill and support facilities affect the potential for discharge of poliutants
in storm water.

A complete copy of this plan shall be maintained onsite at the facility's office, and shall be

made readily available to agents of the MDNR, EPA or lotal storm water management
agencies upon request during normal working hours.
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Storm Water Pollution Prevention Plan
St. Louis Composting, Inc.
November 2009

2.0 PLANNING AND ORGANIZATION

2.1 Pollution Prevention Team

The storm water pollution prevention team is responsible for developing, implementing,
maintaining and revising this SWPPP. The team is tasked with defining and agreeing upon
an appropriate set of goals for the facility’s storm water management program. The team
must be aware of any changes in facility operations to determine whether any changes must
be made to the SWPPP. The members of the team should be familiar with the management
and operations of the St. Louis Composting, Inc. facility.

The team leader will maintain inspection schedules and records, oversee employee training,
and coordinate responses to spill emergencies. The team leader will be the main facility
contact person for communications with MDNR, EPA and local storm water management
agencies. Evaluation and modification of the SWPPP should occur annually and whenever a
significant spill event occurs. Changes at the facility which may warrant a modification of the
SWPPP include:

o Relocation or alteration of material storage or handling areas,

e Revision of BMPs,

e Alteration of drainage patterns,

¢ Revision of composting limits,

e Alteration of storm water sampling points or analysis parameters, or

e Addition of erosion and sediment control measures.

Appendix A contains a list of the team members for the facility and each person's
responsibilities. A copy of the material found in Appendix A should be posted within the
facility so that all employees are aware of who is responsible for storm water management.

2.2 Existing Environmental Plans

The facility's current Spill, Prevention Control and Countermeasures (SPCC) Plan {dated
November 2009) contains a number of elements relevant to the control of storm water
contamination and runoff.

« Dixie Franklin, Compliance Manager, serves as the signatory on both documents and
is the SPCC Coordinator.
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s A complete description of the potential for petroleum products to contaminate storm
water discharges, including quantities, is found in the SPCC Plan.

o Spill‘prevention and response training may be combined for SPCC plan training and
SWPPP requirements.

¢ Relevant portions of the SPCC plan will be included in this plan.
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Storm Water Pollution Prevention Plan
St. Louis Composting, Inc.
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3.0 SITE ASSESSMENT

31 General

Name of Facility: St. Louis Composting, Inc.

Mailing Address: 39 Old.Elam Road
Valley Park, Missouri 63088

Site Address: 39 Old Elam Road
Valley Park, Missouri 63088

Telephone: ' (636) 861-5927
Compliance Manager: Dixie Franklin
Operating Hours: M-F 6:00 AM -~ 5:00 PM; Sat 7:00 AM — 3:00 PM;

Sundays as needed.
Number of Employees: 22

Permit Information:

Facility Permit Name: St. Louis Composting, Inc.

Permit Number: | MOG970035

Legal Description: | Land Grant #1983, St. Louis County

Receiving Stream: | A private lake discharging to the Meramec River

3.2 Description of Site Area

St. Louis Composting, Inc. owns and operates a 26-acre composting and wood chipping
facility located northwest of the intersection of Interstate 44 and Highway 141 on Old Elam
Road in Valley Park, Missouri. St. Louis Composting, Inc. was issued General Permit
MOG970035 on October 22, 2008 by the Missouri Department of Natural Resources for
storm water discharges from yard waste cohposting activities incorporating less than 20
acres of the site. The facility consists of an approximate 10.3-acre composting area, an
approximate 5.1-acre wood chipping area, approximately 7.1-acres of vegetative area, and
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approximately 3.5-acres of land used for office space, parking lots, equipment storage, and
roadways. The general site iocation is shown on the Site Location drawing in Appendix B.

A representative of Aquaterra Environmental Solutions, Inc. completed a site inspection visit
in October 2009. Observations made during the assessment were supplemented by
 discussions with the Compliance Manager, Dixie Franklin.

3.3  Site Drainage

Storm water from the composting facility discharges from a single outfall into a private lake.
Storm water is contained within the private lake, unless the nearby Meramec River is at flood
stage. In the event of a flood, Storm water from the site could discharge into the Meramec
River. Outfall #001 is located at the western boundary of the property. Approximately 26
‘acres drains to Outfall #1. A detailed drawing of the facility may be found in Appendix B.
This drawing details the outfall, roads, composting areas, wood chipping areas, material
storage areas, and equipment storage areas for the facility.

The average annual precipitation for the Valley Park area is approximately 37.51 inches.
Rainfall is fairly evenly distributed throughout the year. The wettest month of the year is May
with an average rainfall of 3.97 inches. '

3.4 = Material Inventory

The site was inspected for significant materials such as fuels, solvents, detergents, lubricants,
etc., which have potential for being released with storm water discharges. Emphasis was
placed on materials that may have been exposed to storm water in the past three years.
Review of the facility’s current SPCC Plan supplemented the inspection.

Located at the east side of the property, east of the composting area and north of the office
building, Storage Locker #4 contains a 350-gallon tank containing A-WA46 hydraulic oil, a 222-
gallon tank holding engine oil, and a 60-gallon tank containing grease for lubricating
machines. The storage locker is also used to hold small amounts (less than 55-gallons) of
various fuels, solvents, and lubricants. Located outside of the storage locker is a 200-gallon
tank used to store waste oil.

Located north of the storage locker is the Fueling Station that consists of two (2) 560-gallon
tanks containing road diesel fuel and a mobile generator that can be directly connected to -
one of the diesel fueling tanks. Near the northeast corner of the property at the Wood Chip
Dyeing Area, is a 300-gallon tank containing road diesel fuel. A mobile generator powered by
diesel fuel is kept at this location and can be directly connected to the diesel fueling tank.
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| Due east of the Wood Chip Dyeing Area is the Wood Grinding Area. At this location a 517-

gallon tank is used to store road diesel fuel that is used for and can be directly connected to
one of two wood grinders stationed at the area. A 560-gallon mobile tank is kept nearby
along with a diesel-powered generator that connects directly to either of the diesel storage
tanks.

The Lubricating Station is located on the southeast end of the property in a horse trailer. The
horse trailer houses a compartmentalized storage tank that currently holds up to 100-gallons
of waste oil, 100-gallons of hydraulic fluid, 60-gallons of engine oil, and €0-gallons of
transmissions fluid in four distinct compartments.

In addition to the petroleum products onsite, waste residue from commercial containers
stored onsite and fuel and lubricant drippings from parked heavy equipment could potentially
contribute to storm water runoff. Appendix F contains a listing of the types and quantities of

material used or stored onsite and each material's potential likelihood of contacting storm
water.

3.5 Exposed Significant Materials

The exposed onsite materials are detailed in this section.

3.5.1 Wood Chip Grinding Area

One 560-gallon trailer-mounted mobile storage tank used to fuel heavy equipment is located
and kept overnight near the two wood grinders at the Wood Chip Grinding Area. The tank is
refueled twice weekly at this location. The diesel tank is surrounded by a steel dike, with a
110% capacity, which is sealed to the tank to prevent rain infiltration. A 517-gallon stationary
tank containing diesel fuel is located underneath a wood grinder at the Wood Chip Grinding
Area and is connected directly to the wood chipper. The tank is double-walled and has a
secondary containment capacity of 564-gallons. A mobile Sullivan-Palatek AC-4 diesel
generator is kept at this location and can be directly attached to the diesel storage tanks for
fueling. The facility’s SPCC plan contains refueling procedures. ' |

3.5.2 Wood Chip Dyeing Area

A 300-gallon AST containing road diesel fuel is located at the Wood Chip Dyeing Area. The
tank sits within a steel dike secondary containment that is welded to the tank, preventing any
infiltration of rain. The secondary containment has a 110% capacity. Next to the AST is a
stationary Kubota KJ-T270FX-60 diesel generator with direct hook-up to the AST. The
facility's SPCC plan outlines. procedures detailing fuel transfer procedures for the tank and
diesel generator.
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3.5.3 Fueling Station

Two 560-gallon steel tanks holding diesel fuel are located at the Fueling Station
approximately 300 feet north of the office building. Both tanks sit within a steel dike
secondary containment that is welded to the tank, preventing any infiltration of rain. Both
tanks have a secondary containment capacity of 110%. Just south of the two tanks is a
SULLAIR mobile diesel generator that can attach directly to an AST. The facility's SPCC plan
outlines procedures detailing fuel transfer procedures for the tanks and diesel generator.

3.54 Storage Locker #4

Located 60 feet north of the office building are four storage lockers. The northernmost locker,
Storage Locker #4 contains small quantities (<55-gallons) of various fuels, lubricating fluids,
hydraulic fluids, and detergents. Storage Locker #4 also has three ASTs located within,
including a 350-gallon tank holding A-W46 hydraulic oil, a 222-gallon tank holding engine oil,
and 60-gallon tank holding grease for lubricating machinery. Other various fuels and
lubricating fluids are located within the storage locker, none totaling over 55-gallons. In the
event of a major spill the metal Storage Locker can act as secondary containment when
closed. When left open, the Storage Locker will not provide secondary containment to the
tanks within so site personnel should be vigilant to ensure that Storage Locker #4 is closed
when not in use. When opening Storage Locker #4, site personnel should first check to make
sure no petroleum based fluids are leaking from the door. If petroleum bases fluids are
leaking from the door to the extent that a spill from one of the interior tanks is probable, than
wood fines shall be piled around the door before it is opened to prevent a potential spill from
migration. Bags of Automotive Oil Absorbent are located within the Storage Locker to clean
up or minimize small to moderate spills. The facility's SPCC plan contains refueling
procedures.

Just north of Storage Locker 4, a 200-gallon tank is used to store waste oil. The tank sits
within a steel dike, with a capacity of 270-gallons, which provides secondary containment.
The diked area is not protected from rainfall. Careful attention is to be paid when draining
storm water from the diked area. Oil transfer procedures from the tank are outlined in the
facility's SPCC plan.

3.56.5 Lubricating Station

The Lubricating Station is located in a horse trailer on the south end of the property
approximately 600 feet southwest from the office building. Located within the horse trailer is
a compartmentalized storage tank that holds up to 100-gallons of waste oil, 60-gallons of
engine oil, 100-gallons of hydraulic fluid, and 60-gallons of transmission fluid. When closed
the horse trailer acts providés secondary containment to the contents of the tank. The horse
trailer has a large enough capacity to hold all contents of the compartmentalized storage
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tank. When left open, the horse trailer will not provide secondary containment to the tanks
within so site personnel should be vigilant to ensure that horse trailer is closed when not in
use. When opening the horse trailer, site personnel should first check to make sure no
petroleum based fluids are leaking from the door. If petroleum bases fluids are leaking from
the door to the extent that a spill from one of the interior tanks is probable, than wood fines
shall be piled around the door before it is opened to prevent a potential spill from migration.
Automotive Qil Absorbent is kept nearby to clean up or minimize small to moderate spills.

3.5.6 Roll-off Trash Containers

Roll-off trash containers are located a various locations around the site to temporarily store
scrap metal and waste produced during site operations. It is recommended that all roll-off
containers be equipped with lids, and be kept closed at all times. Leaking roll-off containers
without lids can contribute to unwanted storm water pollution. Storm water that ponds in
exposed roll-off containers during rainfall events also has the potential of being spilled onsite
during unloading and can contribute to unwanted storm water pollution.

3.6 Erosion and Sedimentation

All areas that have been disturbed on-site can contribute to storm water runoff. Disturbed
areas are those that have altered the natural landscape and attendant vegetation. Disturbed
areas onsite include: compost and wood chip piles, constructed drainage locations, haul
roads, parking lots, and lawn areas surrounding support facilities.

3.6.1 Compost and Wood Chip Piles

Located in designated areas around the site are piles of compost and wood chips. Wood
chip piles are located on the north end of the site and compost piles are located to the south
as designated on the Site Layout found in Appendix B. Runoff from the compost and wood
chip piles flows into grass-lined channels described in Section 3.6.2.

3.6.2 Constructed Drainage Locations

Constructed grass-lined drainage ways are located along the west property boundary
directing flow from the southwest corner north to Outfall #001. A second grass lined drainage
channel is located along the haul road dividing the composting area and the wood chipping
area directing flow from east to west, to discharge at Quitfall #001. The drainage channels
divert all storm water from the site to Outfall #001. Water at Outfall #001 is tested on a
quarterly basis for the presence of biological organics and total suspended solids.

3664.10/St. Louis Composting SWPPP 9 AQUATERRA
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The drainage ways are in adequate condition. A check dam equipped with an overflow pipe
is located in the west boundary drainage channel to limit flow velocity and to aid the
settlement of solids.

3.6.3 Haul Roads

Haul roads lead from the facility entrance to the office and parking areas to the composting
and wood chipping areas. The road is paved from the entrance to the office area and around
portions of the composting area. The remaining roads are unpaved. Unpaved portions
consist of dirt and gravel, as well as rock “flour” from the heavy equipment pulverizing the
rock forming the road. Positioning staked straw bales at regular intervals and above culverts
can minimize sediment loss from the roads. All roads are in good condition, and the larger
rock used for the unpaved roads helps aid in limiting runoff flow velocity. It is recommended
that paved haul roads continue to be swept periodically to minimize off-site vehicle tracking of
mud from composting and wood chipping activities.

3.6.4 Lawn Areas and Parking Lots

Healthy stands of grass surround the St. Louis Composting, Inc. office building and the
associated parking areas to the east. Erosion and sediment runoff are minimal from these
areas due to the gentle grading and high water infiltration rate from unpaved gravel roads and
compost and wood chip stockpiles during surface water drainage across the site. Periodic
monitoring and maintenance will keep these areas in satisfactory condition.

3.6.5 Significant Spills and Leaks

According to the facility's recently revised SPCC plan, dated November 2008, St. Louis
Composting, Inc. began operations in March of 1992 as a subcontractor, and took over
composting operations at the facility in 1994." There have been no reportable releases of oil
products since March 1992.

3.7 Non-Storm Water Discharges

A non-storm water assessment of the National Pollutant Discharge Elimination System
(NPDES) outfall monitoring station was conducted on November 14, 2009. The last
measurable precipitation event in the Valley Park area was a 2-day event consisting of 2.94
inches of rain on October 26 and 27, 2009.

A no visible flow was seen from Outfall #001 during the assessment. No stains, smudges,
odors or fluids were apparent during the non-storm water assessment. Appendix C contains
the results of the non-storm water discharge assessment.
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3.8  Existing Monitoring Data

Missouri State Oberating Permit, General Permit Number MOG970035, is the permit that
regulates storm water from the St. Louis Composting, Inc. facility. The permit requires
sampling of Qutfall #001 during or after a precipitation event no later than one (1) hour after
runoff begins on a quarterly basis. Should no discharge occur, a reporting of “no discharge”
is allowed. The following parameters must be monitored on a quarterly basis:

e Flow
s Biochemical Oxygen Demand (BOD)
e Total Suspended Solids
e pH - Units
Rainfall shall be monitored daily.
Discharge monitoring reports, analytical data and correspondence related to the permits will

be maintained in Appendix D. Appendix E contains the site monitoring and evaluation forms
to be used to record visual observations made at the outfall locations.
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4.0 BEST MANAGEMENT PRACTICES

The following Best Management Practices (BMP) that shall be followed to comply with the
site General Permit:

¢ Prevent the spillage or loss of fluids, oil grease, fuel, etc. from vehicle maintenance,
equipment cleaning, or warehousing activites and prevent the contamination of storm
water from these substances. : '

e Provided for the collection and proper disposal of waste products including, but not
limited to, petroleum waste products and solvents. All fueling facilities present on the
site shall adhere to applicable federal and state regulations concerning underground
storage, above ground storage, and dispensers, and shall include spill prevention,
control and counter measures.

o Store all paint, solvents, petroleum products, and petroleum waste products in
appropriate storage containers (such as drums, cans, or cartons) so that these

_ materials are safely contained and not exposed to storm water.

e Provide good housekeeping practices on the site to keep trash or other solid waste
from entering waters of the state.

o Designate an individual as responsible for environmental matters. Inspect, once per
month on workdays, any structure that functions to prevent pollution from storm water
or to remove pollutants from storm water, In addition, inspect these structures within
24 hours of each rainfall event of one inch or m‘bre. Inspect the facility in general to
ensure that any BMP are continually implemented and remain effective.

In addition, the BMPs detailed below shall be practiced to reduce the chances of storm water
contamination at the site.

4.1 Good Housekeeping

Good housekeeping practices are common sense practices designed to maintain a clean and
orderly work environment. The facility should implement, if not already implemented, the
following BMP's to eliminate or minimize storm water pollution:

¢ Ensure raw materials other than yard waste are not stockpiled for periods greater that
24 hours, as specified in the site's General Permit.

s Ensure the composting mix shall not include more than 5% by volume of animal
manure, sludges or similar material. If included, materials should be mixed into the
compost piles and should not be stockpiled separately for more than 24 hours, as
specified by the site's General Permit
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e Maintain dry and clean maintenance shop floors by using brooms, shovels, vacuum
cleaners, and other dry cleaning methods. The hosing down of floors will not be done
unless absolutely necessary.

+ Schedule routine litter and garbage pick-up from maintenance shops and the office.

e Maintain clean yard waste hauling vehicles and equipment in an effort to prevent
compost residues from collecting in the parking area.

e Use only biodegradable, non-toxic detergents when washing equipment.

e Commercial trash containers shall be consolidated into one area, if possible, and
placed in an upright position with lids closed.

e Puncture and drain used oil filters for 24 hours prior to recycling or disposal. Store in
secondary containment area.

o Label all containers showing name and type of substance stored in container.

e Review and encourage good housekeeping practices.

4.2 Preventative Maintenance

The facility should develop and implement a preventative maintenance program that involves
inspections and maintenance of storm water devices and routine inspections of facility
operations to detect faulty equipment.

o Perform preventative maintenance on storage tanks, valves, pumps, pipes and other
equipment.

Sample Preventative Maintenance Reports are found in Appendix E.

4.3 Visual Inspections

Regular visual inspections provide a means to verify that all of the elements of the plan are in
place and working properly to prevent contamination of storm water runoff from the facility.
Records of all inspections should be kept and consist of the following:

e Complete a monthly inspection of all bulk storage containers holding petroleum
products, used filters, solvents, antifreeze, batteries and wastewater for signs of
leakage and deterioration.

« Complete a monthly inspection of fuel loading and dispensing areas to ensure that
any spillage is promptly cleaned up, and that the necessary equipment and supplies
are available for spill response.

3664.10/St. Louis Composting SWPPP 13 AQUATERRA
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4.4

Complete a monthly inspection of equipment parking areas for leaks and spills.

Spill Prevention and Response

All employees should be aware of response procedures, including material handling and
storage requirements. Spills at the St. Louis Composting, Inc. facility are most likely to occur
from the following areas:

Loading and unloading areas for fuel, oils, lubricants;
Fueling areas;

Equipment and material storage areas;

Areas of working equipment (grinders, generators, highlifts);
Waste handling and storage areas;

Parking areas; and

Container storage areas.

To minimize the possibility of a spill and subsequent clean up, the facility should incorporate
the following BMPs:

Ensure that a qualified person remains at the point of fuel transfers to minimize the
potential for spillage.

Ensure that adequate spill response equipment and supplies are available at all fuel
transfer locations, and that associates know how to respond to spill situations.

Provide adequate space to facilitate material transfer and easy access (e.g. fueling
heavy equipment).

Provide secondary containment for fuel storage tanks and used solvents, oils,
antifreeze and batteries.

Store/locate tanks, drums, containers and bags away from direct precipitation and

from traffic routes to prevent accidental spills. Provide protection for storage vessels

in traffic areas.

Provide all fuel, chemical, oil, and liquid waste storage tanks with overfill prevention
devices, unless filled manually.

Follow directigns given in the Spill Containment section of the current SPCC plan.
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Desbite the precautions listed above, should a spill occur, response, cleanup, and reporting
should be performed in accordance with the SPCC plan. Releases of significant materials

should be immediately documented by completing an Incident Report Form found in
Appendix H. .

4.5 Sediment and Erosion Prevention

Implementation of a sediment and erosion prevention program for the facility can significantly
reduce the quantity of runoff from the site. The program should contain the following
elements:

e Complete monthly inspection of erosion and sediment control structures. Control
structures should additionally be inspected within 72 hours following heavy rains.

e Complete monthly maintenance, including cleaning and repair of erosion and
sediment control structures.

The erosion control methods detailed in the sub-parts of this section represent measures that
are currently being utiized on the site or measures that could be utilized in future
development. The Site Layout Drawing found in Appendix B details the erosion control
measure currently being used at the site.

4.5.1 Revegetation

Seeding of areas no longer used in the day-to-day operation of the facility shall occur as soon
as reasonably possible. Seeding shall take place during the first available growing season
once a disturbed area becomes inactive during optimum planting dates for the particular type
of seed being utilized. Inactive areas are those that will not be used for at least six months,
such as sideslopes, soil stockpiles, old haul roads, old parking area, and temporary diversion
berms.

Prior to seeding, soil testing should be utilized to determine the need for fertilizer, lime and/or
organic matter. Soil amendments should be incorporated to a depth of six inches using disk.
Following seeding, the areas seeded should be monitored on a monthly basis and after
periods of heavy rainfall until grasses are well established. Monitoring frequencies should
continue on a quarterly basis thereafter. Should monitoring reveal areas of erosion or slow
growth, those areas should be regraded and reseeded. Details of temporary and permanent
seeding can be found on pages 35 through 60 of Appendix J.

3664.10/St. Louls Composting SWPPP 15 AQUATERRA



Storm Water Pollutlon Prevention Plan
St. Louls Composting, Inc.
November 2009

4.5.2 Mulch

Mulching can be applied to seeded areas to help establish plant cover or may be used to
protect against erosion over the winter or until revegatation can be accomplished. Straw or
wood cellulose mulch should be crimped, tacked with a liquid tackifier, or covered with
anchored netting to hold in place. The area should be regularly monitored for erosion and
promptly seeded as described above. Details of mulching can be found on page 61 of
Appendix J.

4.5.3 Erosion Control Blankets

For areas needing immediate erosion control, where waiting for revegetation to occur is not
an option, erosion control blankets can provide structural erosion control.  Netting,
biodegradable or permanent blankets or turf reinforcement mat are suitable materials. |t is
important to anchor the product so that continuous, firm contact with the surface occurs.
Monthly monitoring should follow installation. ~Additional monitoring should occur after
periods of heavy rainfall to insure the blankets have not been dislocated or failed.

If erosion control blankets are used on site, materials should be removed after the area has
been stabilized and a good stand of vegetation is established. Details for erosion control
blankets can be found on page 71 of Appendix J.

4.5.4 Sediment Fence/Straw Bale

Sediment fencing is made of geotextile fabric and acts as a temporary barrier basin for storm
water to allow the entrained sediment to settle out. The fabric is attached to supporting posts
and staked to the ground. Monitoring should occur weekly and after heavy rainfall events; it
should include checking for damage, deterioration, sediment build up, undercutting or
sidecutting. The fence should be repaired or replaced, as necessary. Details for sediment
fencing and straw bales can be referenced on pages 175 and 183, respectively, in Appendix
J.

4.5.5 Grass/Rip-Rap-Lined Channels

These devices handle concentrated surface water runoff to prevent damage from erosion and
siltation. Typical uses include roadside ditches, channels at property boundaries, outlets for
diversions and stabilizing concentrated flow areas. Rip-rap is suitable for higher flow rates.
Side slopes for the drainage should be of structurally sound grade. The channel should be
inspected after significant storm events. Accumulations of sediment and debris should be
removed. Repairs to grass or rip-rap should be made immediately. Details for grass and rip-
rap-lined channels can be found on pages 131 through 138 of Appendix J.
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Permanent constructed grass drainage channels are located along the western property line
from the southwest end of the property to Outfall #001 and along the haul road separating the
wood chipping area and composting area running east to west to Outfall #001. A check dam
equipped with an overfill pipe will be placed in the middle of the channel running along the
west end of the property. The check dam will serve to decrease flow velocity and allow
sediments to settle out of storm water runoff. Check dam and channel locations of shown on
the Site Layout Drawing in Appendix B.

4.5.6 Sediment Basins

Sediment basins serve to detain sediment-laden runoff from disturbed areas long enough for
the sediment to settle out. This practice is appropriate for areas draining between 10 and 20
acres. The sediment basin shall be sized to contain 0.5 inch of sediment from the drainage
area and to be able to contain a 2-year, 24-hour storm or a minimum of 3600 cubic feet of
capacity. A registered desigh professional should design the basin. As with the other
methods, monthly monitoring should occur after completion of the basin. Additional
monitoring should occur following heavy rainfall events. Sediment that has accumulated in
* the basin should periodically be removed and properly disposed of. The basin may be used
on a temporary or permanent basis. - Details for sediment basins can be found on page 209 of
Appendix J. '

4.5.7 Ditches, Berms and Swales

These diversionary measures should be installed in accordance with engineering
specifications. Monthly and post-storm event monitoring should check for channel erosion,
overtopping or other damage. Repairs should be completed promptly. Details for temporary
and permanent diversionary structures are detailed in pages 107 through 126 of Appendix J.

4.5.8 Buffer Zones

Buffer zones are areas of unmowed grassy vegetation left between areas of sheet runoff and
natural drainages. The buffer zones serve to decrease flow velocities. They are well suited
for storm water ditches and stream embankments. Details of buffer zones can be found on
page 195 of Appendix J. :

4.6 Litter

Blowing litter shall be picked up regularly to minimize contact with storm water.

4.7 Haul Roads

Haul roads should be monitored on a monthly basis and following significant precipitation
events. Side ditches should be checked for signs of erosion; roads checked for washouts of
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gravel surface. Repairs should be made as required. Watering of unpaved roads during dry
periods will limit the amount of dust carried to water bodies.

4.8 Drainage Areas

Clearing and grubbing within 50 feet of a defined drainage course should be avoided. Should
drainage routes change, clearing and grubbing of new drainage areas should be conducted
only after all materials and equipment necessary to protect and complete the drainage
change are on-site; changes should be made as quickly as possible. Revegetation of areas
impacted by land disturbance should occur as soon as possible. Areas within 50 feet of
defined drainage ways should be contoured as needed and revegetated, seeded or otherwise
protected within five working days after grading has ceased.
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5.0 EMPLOYEE TRAINING

The goals of a training program are to teach personnel the components and procedures of
the SWPPP. Employees should gain an overall sensitivity to storm water pollution prevention
concerns. Training of employees should, at minimum, occur annually. The training program
should cover such topiés as spill prevention and response procedures, good housekeeping
practices, hazardous material inventory and management processes, and ‘erosion control
measure and site specific BMPs. Appendix | contains forms for documenting training and the
topics to be covered.
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6.0 EVALUATION PHASE

6.1 Periodic Evaluations

Routine inspections will be performed to observe the state of haul roads, slopes, and
compost piles. Haul roads, ditches, and easements will be inspected for mud, litter, and other
contaminants; slopes and compost piles will be observed for erosion. Weather conditions will
be tracked daily to properly prepare for storm events. Routine Inspection Reports are found
in Appendix E.

Preventative Maintenance Reports are found in Appendix E. This form should be utilized
whenever a storm water control or treatment facility is evaluated. Evaluations should be
conducted as noted in Section 4.2 of this document. The identity, description, and status of
the facility should be noted, in addition to initial actions taken and follow-up actions
necessary. '

Appendix E contains Site Monitoring and Evaluation report forms.

The procedures outlined in the facility’s SPCC plan should be followed should a petroleum
spill occur. The Incident Report Form found in Appendix | should be completed following any
spill incident.

6.2 Annual Site Compliance Evaluation

A site compliance evaluation should be completed annually to assess the effectiveness and
implementation of BMPs. The following tasks must be completed as part of the evaluation:

e Inspect storm water drainage areas for evidence of pollutants entering the drainage
system. '

o Evaluate the effectiveness of the BMPs.

e Observe structural measures, sediment controls, and other storm water BMPs to
ensure proper operation.

e Revise the plan as needed within 2 weeks of inspection, and implement any
necessary changes within 12 weeks of the inspection.

e Prepare a report summarizing inspection results and follow-up actions, identifying the
date of inspection and personnel who conducted the inspection.

e Sign the report and keep it with the plan.
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The inspection form can be found in Appendix G. This form will be supplemented with a
summary report detailing the revisions to the SWPPP. The Site Monitoring and Evaluation
Program (Appendix E) will serve as an outline. All reports related to the annual site
evaluation should be maintained in Appendix G.

6.3 Recordkeeping and Reporting
Records should be kept of the following items related to the SWPPP:
e Listing of Pollution Prevention Team members and their responsibilities (Appendix A)
e Non-stormwater discharge assessment certification (Appendix C)
e NPDES permit information (Appendix D)
e NPDES outfall testing and laboratory data (Appendix D)
e Periodic site monitoring and evaluation report (Appendix E)
e Preventative maintenance reports (Appendix E)
e Material inventory (Appendix F)
e Annual site compliance evaluations (Appendix G)
e SWPPP review and comment reports (Appendix G)
¢ Modifications to the SWPPP

e Spills or leaks of significant materials that may have impacted storm water runoff
(Appendix H)

e Employee training information (Appendix |)
All records should be maintained by the facility for at least one year after the permit expires.

St. Louis Composting, Inc. must submit an annual report to the Missouri Department of
Natural Resources by January 28 of each year for the previous calendar year period. The
report shall include information on quantities and types of all raw materials stockpiled or
composted during the year; results of any testing performed; quantity of compost sold,
disposed or given away; and quantity of composting material on-site at the end of the year.

6.4 Plan Revisions

Major changes in a facility's design, construction, operation, or maintenance will necessitate
changes in the facility's Storm Water Pollution Prevention Plan.
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Completed by: Garrett Prestegard

NON-STORM WATER DISCHARGE

ASSESSMENT AND CERTIFICATION Signature:

Date: 11/14/09

Outfall Directly | Methed Used to | Describe Results from Test for the Identify Potential Name of Person
Date of Test .
. Observed Test or Evaluate Presence of Non-Storm Water Significant Who Conducted the
or Evaluation . . .
During the Test Discharge Discharge Sources Test or Evaluation
11/14/09 Outfall #001 Visual No discharge was observed None Garrett Prestegard

5 ZOmn el s

| certify u of law that this document and all attachments were prepared under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based oﬁ my
inquiry of the person or persons who manage the system or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate and complete. | am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.

A. Name: Dixie Franklin B. Titie: Compliance Manager

C. Signature: D. Date:
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STATE OF MISSOURT
" DEPARTMENT OF NATURAL RESOURCES
MISSOURI CLEAN WATER COMMISSION

MISSOUR! STATE OPERATING PERMIT

1n compliance with the Missouri Clean Wates Luw, (Chapter 644 R.S. Mo. As amendcd, heréhnﬁer. tho Law), and the Federnl Water
Foflution Cantrol Act (Public Law 92500, 92 Congresr) as amendeq,

. Permit No.: , ' MOG970035
Owner: - 8t. L.ouls Composting, Tuc,
Owner's Address; - 39 Old Elam, Valley Park, MO 63088
Continuing Authority: Same As Owner
Continuing Authority Address: Same As Owner
Facility Name: ' - St. Louis Camposting, Ine, .
Facility Addrcss: : 39 Old Elam, Valley Park, MO 63088
Legal Description: Land Grant #1983, St. Louis County
pritude/Longitude: " . +3832394/.9029406
eceiving Stream: . - Tributary to Meramec River (U)
First Class. & D# - Moramee River (P) #2183
USGS & Sub Water ID#; . 07140102-080003

Ig uuthorized o discharge from the faeility dascrlb'cd hereln, in accordance with the efflucnt limitatlans and monitoting requirements as
set Iorth hereln: ‘ g
FACILITY DESCRIPTION
s SIC #2875- )
All Quifalls: Storm water nunoff, Flow Is dependent upon precipltation, Yard Wasie Composting operations under 20 acres,

This permit autharizes only wastewnter, including storm water, dischargen urider the Missouri Clean Water Law and the National
Pollutant Diseharge Efimination System; it daes nos apply to other regulalcd areas. This permit may be sppealed in accordanes with
RSMo Section 644.051.6 and 62| 250, 10 CSR 2046.020, and 10 CSR 20-1.020,

Qctober 22, 2000 . . 3 .. 7
Issue Dote’ ﬁ k/ ' K Mark N, Toempleton, Dlreator

Department of Natural Resowsces

Novernber 29, 2012 L _ 2.4

Expiration Date ' l\/likn,suuck'hdﬂ'. Discetor, St Louid Risgional Offlec
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Permit No, MO-G970035
AP

1. :rhiu permit authorizes the diychurge of storm water from yard wastz composting operatfons that are less than 20 acres in sizc.
The acreage is mensured by calculating the aren that is affected by the composting activities, including unloading, storage, and
handling of composting materials and finished compost. Jt does not include buffer zones, parking lots, mnintenanes fasilitics
and storm watcr control basins. Yard waste is dofined s those plant waste products that ave produced during private, public or

conumerclal lawn care and yard malntenance such as loaves, grass clippings, shrub oad tree trimmings, and plant waste from
greenhouses, houschold flower and vegetable gardens. )

2. Tatany time, the Missouri Depariment of Natural Regources dotovmines that the quallty of watars of the state may be better

protected by roquiring the owner of yard waste composting operations to npply for an individual Missouri State Operating
Permit (MSOP), tha Department may do so.

3. :if st any time the owner of a yard waste composting opcration should desire to apply for an individual MSOP, the owner may
o 90, .

4.  This permit does not apply to landfill operations or composting done in nssociation with landfills, This permit does apply 1o
compaosting operations on landfill property but whose operations are kept wholly separate from landSill aperations.

5. This permit does not authorlze the discharge of any water other than storm waters.

6.  This parmit applles o stockpiling of vaw materials as necessary for the active production of compost. This permit also applies
to the stockpiling of finished composts.

7. 'This permit does not address the compost quality, distribution, or use of the finished compost.

8 This parmit dees not authorizc composting opcrations located within 100 fict of'a water course, 300 foot of' = leke or water
supply well, 1,000 feet of s losing stream or sinkhale,

9.  This permit does not apply to facllities that wonld disciidrge to outstanding nntional resource or outstandlng state resource
waters, or their tributaries,

10.  Applications for coverage under this genernl parmit for facilitios 1ocated within the watershed of a 303(d) listed streawm shall be
¢valuated bn a cese by case basis. Facllitles discharging the pollutants for which a stream has been lsted as impaired may be
. required to obtain a site specific parmit. : .

EXEMPTIONS

1.  Compost sites which include less than 5% blosolids, septage, or asy other form of domestic sewuge, are usider two (2) acres in
size and are operated 50 g5 not to discharpe are exempt from MSOP requirements [10 CSR 20-6.015(3)([B)7.]. .

2. Distribution or marketing of camposts are exempt ffom MSOP. The Missouti Fertilizer Law k266.29l. RSMp) and the Sofl
. Conditioner Law (266.361, RSMo) may apply to thege practices, :

3. Uncomposted waste materinla that are land applied in normal farming operations are exempt from permitting rqquiremunts.
This cxcmption does not apply to stock piles of materfals that cxceed two (2) acres in siza at an operating location,

REQUIREMENTS

1. The pe}xnittca shall not stockpile raw materials other than yard waste for perlods greater than 24 hours, ‘T'he composting mix
shall not include more than 5% by volume of anithal manure, sludges or similor materials. If included, these materlals shall be
mixed into the compost piles and shall not be stockpiled scparately for more than 24 hours.
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_ Pomulit No. MO-G970035
QUIREMENTS (continucd) '
2. ter j
()  Discharges to waters of the state shall not cause 2 violation of water quality standards rule under 10 CSR 20-7.031,
Ineluding both specific and general critesis. E ‘

(%)  General Criterin, The following general water quality criteria shall be applicable to all waters of the state at al| times
including mixing zones,, No watoy contaminant, by iself or in combination with ather substances, shall prevent the
waters of the stle from meeting the followlng conditiuns:

(1) Watess shall be Gree from substances in sufficient emounts to causc the formation of putrescent, unsightly or
harmful bottor deposhis or preveat full maintenance of bensficlel uses;

(@  Waters shall be free from ofl, scum and Qoating debris in sufficient amounts 1o be unalghtly or prevent full
malntonance of beneficial uses;

(3)  Waters shall be fiee from substances in sufficient amounts 1o cause unslghtly coler or turbidity, offensive odor or
prevent full malnienance of beneficial uses;

(4)  ‘Waters shall be frec from substances or condltions in sufficiens amounts to result in toxicity to human, anlmal or
aquatic life;

(5) .Thers shall be no significant human health hazard from incidental contuct with the water;

(6)  There shall be no acute toxicity to livestock or wildlife watering;

(") Waters shall bo free from physiea), chemical or hydrologle changes that would impair the natura] biologicni
contmunity; .

8) Waters shnl'l be fres from used tires, car bodies, appliances, demolition debris, used vehicles or cquipment and
solld waste as dcfined In Missourl's Solid Waste Law, scction 260.200, RSMo, cxcept as the use of such materlals
Is specltically permitted pursusnt to section 260,200-260.247. ;

3. Permittee sholl adherc to the following Best Management Practices;

(®)  Prevent the splilage or loss of flulds, oil, grease, fuel, etc. from vehicle maimenasce, squipment cleaning, or
warehousing activities and prevent the contaminetion of starm water from these substances.

()  Provide for the eollection and proper dispnsal of waste products ineluding, but not limited to, petroleum waste products
and solvents. All fueling facilities present on the site shall adhera to applicable fedornl and state tegulations conceming
undergronnd storuge, above ground storage, aud dispensers, and shall include spill prevention, control and counter
mensures,

{c)  Store all paint, solvents, petraleum products, and petraloum waste products in appropriate storaye containers {such as
drums, cans, or cartons) so that these materials ars safely contained and not exposed to storm water,

(d) Pravide good housekeeping practices an ths site to keep trash or other solid waste from entering waters oF the stte.

(¢)  Designate an individual as responsible for environmontal matters. Tnspect, unca per month on workdays, amy structure
that fimetions to prevent poltution from storm water or to remove pollutunts from storm water. In addition, inspect these
structures within 24 hours of sach rainfall event of one inch or more, nspect the facility in gencral to ensure that any
Best Management Practices are continually Implemented and remain effeotiva. .

4.  This permit may be reopened and mudified, or alternutively revoked and reissued, to:

(@) Comply with any applicable efflucrt standerd or Hmitation jssued or approved under Sections 301(6)(2)(C), and (D),
304(b)(2) and 307(a)(2) of the Clean Water Act, If tho effluent standard or limitetion so issued or approved:

(1)  Contains different conditions ot Is otherwise more stringent than any effluent Hmitation in the permit; or
(2) Conwols any polintant not limited In the Pesmit.

(b)  Incarporate new or modified efflent mitations or other conditions If the results of g waste Joad aflocation study,
toxicity test, or other information indicntes changes ure necessary (o assurs compliance with Missourf Water Quality
Standards. : .

(¢)  Incorporate new or madified effiucnt limitations or other conditions if, as the result of a watershed analyais, a Total
Muximum Daily Load (TMDL) limitation is developed for the receiving waters which are currently included in
Missauri's current 303(d) lst.

5. All outfalls must be clearly marked in the ficld,

ANNUAL REPORT

™ mittce shall submit an annual report by January 28 of cach year for the previous calendar year perfed, The report shall include
mation on quantities and types of all raw materiols stackpiled or composted during the year: results of any testing performed;
i, ity of compost sold, disposed or given away; and quantity of composting materials on-site at the end of the year.
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TERMIT TRANSFER
]

This permit may be transferred 10 a new owner by submitting an “Applicatien for Transfer of Operating Permit” signed by the seller:

. &nd buyer of the facility, along with the appropriate modification fee.

prie o thypenm 1 e, e peraitie shall subrit an applicaion or th rnwa ofthis perf Tt tha s (6) o
prlortnthcpcrmit’sexpimﬂundam_p m Appiicatio °" Jenewal o this permit no later than six (6) mon '

I activitics covered by thils permit have ceased and this i:r.armit'uo lonéer applies, the permittee shall raquest termination of this permit,
The permittee shall submit Form H, Termination of a General Permit, : '

BEOMPLIANGE ~»7"" "7 ot iy et

The permittee shall cb'mply with all conditions of tliis'gchém; permit. Any nnncompliu;xce with this genera| permit constitutes a
violation of Chapter 644, Missouri Clean Water Law, and 10 CSR 20-6.200. Noncomplianca niny rosult In onforcement action,
termination of this authorization, or denial of the pormittee’s request for renews), . i ST

This pemlt authorizes only the activities described In this permit. Compllance with this pecris may not be considored o shisld from
compliance with any local ordinanee, Statc Regulation or State Law, . . E



0CT-30-2009(FRI) 08:16 *

(FRX)B636 861 5325

P.007/010

)
- EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

"PAGENUMBER _§ of5
h-*———

PERMIT NUMBER MO-G370035

+uc pemities Is authorized to dischargs fFom outli(s) with scrial number(s) as Spevified 1o te upplicatlon for this peemit, The final efucat Imitations |
shinll become etfective upon issurnce and remasin I effect untll expiration of the permit. Such discharges shell be conttolled, imited and monitored by
the permittoe as specified belaw:
FINAL EFFLUENT LIMITATIONS MONJTORING REQUIREMERNTS
OUTFALL NUMBER AND EFFLUENT SAMPLE
PARAMETER(S) UNFTS TYFE
All Outfalls (Nate 1)
Flow MGD 24 hr. estimats
Blochemieal Oxygen Demands mg/l, once/quaster grab
Total Suspended Solids mg/l, once/quarter grab
pH - Unlis oncc/quarter grab
Rainfall . " npiies . dail total
EESUBNITER F, ALLY; THE FIRST REPORT IS DUE __10/282010 . THERE
NEAEINGGLIDS OR VISIBLE FOAM IN OTHER THAN TRACE AMOUNTS.
¥ ;g.a #y
IN ADDITION TO SPECIFIED CONDITIONS STATED HEREIN, THIS PERMIT IS SUBJECT TO THE ATTACHED Part |
STANDARD CONDITIONS DATED Qctober |, 1980, AND HEREBY INCORPORATED AS THOUGH FULLY SET FORTH
HEREIN, :
WO DT
A 1. PAT, N (¢] UIRE
Monitoring requirement only,

L1

PH Is meusured in pR units and is not to be avernged. The pH is limlied to the tange of 6.5-9.0 pH unita.

Note ) - Monitor once/quarier during the first hour after a discharge from o rainfll cvent greater than 0.5 Inch in a 24 hour period.
Report s “no-discharge” if a discharge does not accur during the monitoring period. Samples shall be callected af the property
boundary for each storm water discharge point and the sample fram each outfall shall be tested separately.
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STORM WATER POLLUTION PREVENTION PLAN SITE MONITORING AND
EVALUATION REPORT

A visual examination should take place on a monthly basis and within 72 hours of a
significant rainfall event to assess the condition of the following areas.

Area Inspected Monitoring Procedure Comments
Fueling Station Observe all valves, piping and
joints. |s there visible soil
contamination? Is there a potential’
for storm water to contact
lubricants, oils, detergents, etc.?
Are all secondary containment
areas well maintained and

properly drained?
Outside Storage Locker | Check the aboveground waste oil
4 tank. Is there visible soil

contamination? Are the
secondary containment areas well
maintained?

Storage Locker #4 Is there a potential for storm water
to contact lubricants, oils,
detergents, etc.? Are all
secondary containment areas well
maintained and properly drained?

Wood Chip Dyeing Area | Observe all valves, piping and
joints. Is there a potential for
storm water to contact lubricants,
oils, detergents, etc.? Are all
secondary containment areas well
maintained and properly drained?

Wood Chip Grinding Observe all valves, piping and
Area joints. Is there a potential for
storm water to contact lubricants,
oils, detergents, etc.? Are all
secondary containment areas well
maintained and properly drained?
Wood Chip Stockpiles Check and clear waterways

and Composting around stockpiles. Check for
Stockpiles signs of erosion at the base.




Lubricating Station

Is there a potential for storm
water to contact lubricants, oils,
detergents, etc.? Are all
secondary containment areas
well maintained and properly
drained? -

Constructed Drainage
System

| Check ditches, swales,

channels, chutes, and culverts
for erosion and sedimentation.
Are they free of debris and
excessive sediment? Are they
sufficiently vegetated?

Haul Roads

Check the drainage along the
road. Is there an adequate
crown on the road? Check for
unnecessary ponding. Are
there any signs of erosion?

NPDES Qutfall Location

Check banks for erosion.
Check if vegetative cover
appears adequate. Check if the
waterway is blocked by natural
or artificial obstructions. Check
for unusual silt deposits.

Vehicles and Equipment

Check for levels of qil or fuel
and for stains in the parking
area. ls the equipment or
vehicle included in a
preventative maintenance plan?




Place a checkmark beside every item after inspection of the item is completed and any
required actions are noted.

Check all surrounding roads, ditches and easements for mud, litter and other
composting related contaminants. Comments

Check internal haul‘ roads for litter, mud and other contaminants. Comments

_____Walk slopes and around piles of muich and wood chips and note any observations of
the following: erosion, litter, or standing water. Comments

Evaluate equipment for operational status. Give directions to personnel to initiate
appropriate equipment repairs. Comments:

Weather .
PR24 _ INCH, MAX._. FMIN F,SPD_____ MPH WX__
Observations @ Spirit of St. Louis Airport

I have performed the above inspection to the best of my ability and noted the actions that
need to be taken.

Signed:

Position:
Date:
Time:




PREVENTATIVE MAINTENANCE REPORT -

DATE:

FACILITY: St. Louis Composting
INSPECTION POINT NAME:
DESCRIPTION: (circle)

Control Potential Treatment
Structure Spill Area System

STATUS: (circle)
Working Dirty Plugged

Describe:

Material Other

Handling Facility

Damaged  Spill

INITIAL ACTION: (circle)
None Cleaned Repaired

FOLLOW-UP ACTION: (describe)

Reported Other

Inspected by:

Name:

Title:

Date:

Reviewed by:
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Material Inventory

Completed By: Garrett Prestegard

Aquaterra Environmental Solutions, Inc.

Date: 10/14/09

. .| Past Significant

Material Location Quantity (gals) Likelihood °f§v°'tm°t with Storm | spill or Leak?
ater Yes No
Fueling Station 560 Unlikely due to secondary containment X
' 560 Unlikely due to secondary containment X
Diesel Wood Chip Dying Area 300 Unlikely due to secondary containment X
. - 517 Unlikely due to secondary containment X
L S AL St _560' Unlikely due to secondary containment X
. Storagé Locker #4 2 06 Possible, tanks secondary containment X

Used Qil not properly used

Lubricating Station 100 Unlikely due to secondary containment X
Transmission Storage Locker #4 60 Unlikely due to secondary containment X
Fluid Lubricating Station 60 Unlikely due to secondary containment X
o Storage Locker #4 350 Unlikely due to secondary containment X
Lo Lubricating Station 100 Unlikely due to secondary containment "X
N Storage Locker #4 222 Unlikely due to secondary containment X
Engine Ol Lubricating Station 100 Unlikely due to secondary containment X
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ANNUAL SITE COMPLIANCE EVALUATION

This facility will undergo the following review once per fiscal year. Deficiencies will be
identified and scheduled for correction.

1. s the facility’s SWPPP on file and available for review? ( Y/N )

2. Are all certifications of the SWPPP in place? ( Y/N )

3. Have all worksheets been completed and signed? ( Y/N )

4. Are BMPs being implemented? ( Y/N )

5. Are the BMPs effective? ( Y/N )

6. Have training and inspection events been scheduled? ( Y/N )

7. Has training been conducted as in accordance with the SWPPP? ( Y/N )
8. Have all inspections been conducted as in according to schedule? ( Y/N )
9. Are records in place for?:

Training (YI/N)
Inspections ( Y/N)

10. Have all corrective actions identified as a result of the inspections been completed as
scheduled? ( Y/N )

11. Has the SWPPP been updated to reflect any changes in the operations or physical
changes on-site? ( Y/N )

*Follow-up actions

Reviewed By:
Name:

Title:

Date:




SWPPP REVIEW REPORT

DATE:

ATTENDING: TITLE:

[0 swPPP REVIEWED
[0 sITE INSPECTION COMPLETED
[J REPORTS COMPLETED AND FILED

[0 swPPP UPDATED AS NECESSARY (Note any changes in the comments section

below.)

Comments:

Authorized Representative:

Signature Date

Name ) Title
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INCIDENT REPORT FORM
ST. LOUIS COMPOSTING, INC.
VALLEY PARK, MISSOURI

1. TIME PROBLEM DISCOVERED DATE
2. TIME PROBLEM STOPPED DATE
3. APPROXIMATE LOCATION AND TYPE OF ACCIDENT (E.G., FIRE, EXPLOSION,
SPILL)
4. MATERIAL SPILLED
APPROXIMATE AMOUNT

5. EXTENT OF INJURIES (IF ANY)

6. WHAT DAMAGE TO PEOPLE OR THE ENVIRONMENT IS LIKELY

7. ESTIMATED AMOUNT OF MATERIAL RECOVERED

8. WHAT WAS DONE WITH RECOVERED MATERIAL

9. ACTION TAKEN TO CONTROL THE PROBLEM AND PREVENT FURTHER PROBLEMS

SIGNATURE:
TITLE:
DATE:
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EMPLOYEE AWARENESS PROGRAM

Coordinator: . Date:

Title:

Training Topics Type of Training Program and/or | Training Personnel in Attendance
Material Presented Scheduile (Month)

Components and
Goals of SWPPP

Spill Prevention and
Response

Good
Housekeeping

Preventative
Maintenance

Material
Management
Practices

BMPs for Erosion
and Sediment
Control




SWPPP ASSOCIATE TRAINING STANDARD

The following items will be reviewed and discussed during training:

1.

Material Management Practices. The Materials inventory found in Appendix F and
appropriate storage and handling procedures associated with those materials. If the
facility has Employee or Community Right-to-Know training requirements, then this
would be an appropriate time to review these also.

Spill Prevention and Response. Potential spill areas and drainage routes, including
information on past spills and causes. Reporting spills to facility management,
agencies and senior management. Implementation of spill response procedures.
The facility's SPCC plan should be reviewed.

Good Housekeeping. The procedures outlined in Section 4.1 should be reviewed.
The location, use and restocking requirements for sweeping brushes, shovels, clean
and used spill -absorbent, foams and any other spill response equipment on site
should be discussed.

Preventative Maintenance. The preventative maintenance program and schedule
should be reviewed.

Best Management Practices. BMPs for sediment and erosion prevention, litter, haul
roads and drainage areas should be reviewed.

Scheduling. Appropriate schedules need to be developed for the various tasks that
need to be accomplished to implement the SWPPP and other environmental plans at
the site.
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Protecting
- Water Quality
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A field guide to erosion, sediment and stormwater
best management practices for development sites
in Missouri and ‘Kansas
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Practice
Description

Temporary
vegalaiionis 8
relalively
inexpensiva way lo
stabllize
construction siles In
8 hurry. As grass
grows, the rools
hald solt In placs
and the plant
prolacis the sail
surface from
raindrop impacts,

Recommended
Minimum
Requirements

Temporary Seeding

The establishment of fast-growing annual vegetation to provide eco-
nomical erosion control for up to 12 months and reduce the amount
of sediment moving off the site. Annual plants which sprout rap-
idly and survive for only one growing season are suitable for
establishing temporary vegetative cover.

This practice applies where short-lived vegetation can be established
before final grading or in a season not suitable for permanent seed-
ing. It helps prevent costly maintenance operations on other erosion
contro] systems such as sediment basin clean-out. Temporary or
permanent seeding is necessary to protect earthen structures such
as dikes, diversions, and the banks and dams of sediment basins.

Priar to start of construction, plant materials, seeding rates and Hmes
should be specified by a qualified professional. Plans and specifications
should be referred to by field personnel throughout the construction
process. To enstite emergence, vigorous growth of seedlings and contin

35




Temporary Seeding

36

Installation

Seedbed
Preparation

ued plant grow lrrepzue seedbed, add lime and fertilizer according to
soil tests, mulch all but the most ideal sites and follow seeding dates.

o Seedbed Preparation: Loosen soil to depth of 3 inches for
broadcast sezding or drilling. If compacted, loosen soils for
no till drilling. Avoid excessively wet conditions.

o Amendments: Fertilizer and lime {if soil pH is less than 5.3)
incorparated 3 to 6 inches into the soil. See Table 5.1.

@ Seed Quality; Certified seed, tested within the past 9 months

@ Plants: Recommended temporary erosion control plant
species. Rate of application and seeding dates are listed in
Tables 5.2 and 5.3.

© Mulch: 75% of the ground surface should be covered with
approved mulching materials (See Mulching). Mulching is
critical for the less than ideal situations found on develop-
ment sites.

© General: Inspect seeded areas 2 ta 4 weeks after seeding for
establishment, erosion control and weed cantrol. Repair and
reseed as necessary.

© Reseed: After 1 year if site is not in permanent vegetation
Successful vegetative establishment is directly dependent on the nu-
trients In the soil. For optimum results, take soil samples from the top
6 inches in each area to be seeded. Submit samples to a soil testing
Iaboratory for liming and fertilizer amendment recommendations.

Seedbed preparation is essential for the seed to germinate and grow.

For broadcast seeding and drilling, loosen the soil to a depth of ap-
proximately 3 inches.

For no-till drilling, the soil surface does not need to be loosened
unless the site has surface compaction.




—

Liming

Fertilizer

Chapter &
Use a disk, ripper, chisel, harrow or other accel}:table tillage equip-
ment to loosen compacted, hard or crusted soil surfaces,

Avoid preparing the seedbed under excessively wet conditions. .
Acid soils with an extremely low pH can prevent seeding success.
Most of the recommended emporary vegetation is talerant of low
pH soils and will establish on all but the Jowest pH soils.

1f soil pH in the region is known to be extremely low, conduct a soil
pPH test to determine if limestone is necessary for temporary seeding.

Amend soils with lime according to information in Table 5.1.
Soils with a pH above 7.0 should not be limed.

Table 5.1 Liming Roguirements for Temporary Siles

pH Test Plant Responae Racommended Appllcation of
Agricultumi Limestons

below 6.0 poor growlh ims aceomding to aoll tast

6.0-8.85 sdogunia growth no {ime secommendnad

graater than 6.5 gragter than 6.8 no lime racommended

Subsoil will most likely be deficient in nutrients required for growth.
A soil test will provide the best guide for the amount and types of
fertilizer to apply for optimum plant growth.

A general recommendation s to broadcast 90 Ibs. of actual N-P-K K)er
acre for areas receiving more than 30 inches of precipitation and 50 Ibs.
of N-P-K per acre in areas receiving less than 30 inches of precipitation.*

For best results incorporate the fertilizer into the top 3 to 6 inches
before seeding,

* Far example, lo compule the bulk paunds al product to use

# Nooded 80#
% Puallsble or g7 =321# Bulk

a7




Temporary Seeding

Seading

Apply seed evenly with a broadcast seeder, drill, cultipacker seeder
or hydroseeder. Plant small grains no mare than 1 1/2 inches deep.
Plant grasses and legumes no more than 1/2 inch deep.

Prior to mulching, harrow, rake or drag a chain to lightly incorpo-
rate broadcast seed and enhance germination. Cover broadcast or
drilled seed with mulch (See Mulching). On bare soils, firm lightly
with a roller or a cultipacker.

Tahle 5.2 Temporary Seeding Plant Materlals and Minimum Sceding Rate *

Speeles Seading Rale Plant Characteristies
ths. porAcre | thx. por 1,000 12

Oats 80bs 2ibs not cald tofarant, halght tp to & fast

Corenis: Aye/Whoat 807120 20/28 cold)alagant, helght up to S feat, low
pH lolerant

Mlilots, Sudangrana 45761 1.0/1.25 wanm 898880 annual, aggressive
growih, height upto & fact

Annuni Rysgrass 75 2 may be udded to mix, not heat iajerant,

. hofght up lo 16 inches

Annusl Lospedezn ** 18 05 wam saison annual leguma, mokes

plus plus plus owa niiragan, iolerates low pH

Tall Foscun 45 1.0

* In areas recelving less than 30 inches of precipiallan, use 75 percent ol thess rates.
** {f there Is any poasibilly that the eseding will ba required 10 contral erosion for more than one year, then
canslder the addition of lescue or anolher permanent specles as par of a mixfure whan seeding.

as

Planting
Dates

Plant according to the design plan. In absence of a plan, choose a
recommended temporary species or mixture appropriate for the
season from Tables 5.2 and 5.3.

Plant during optimum seeding datesifat all possible. Use mulch if
planting during acceptable seeding dates. Roll and cultipack broad-
cast seed for good soil-fo-seed contact.




Chapter &

Use high quality seed. For best results use certified seed. When
using uncertified seed, use the highest recommended seeding rate.

Table 8.3 Sesding Dates fnr'l'bmpgraty Seedings

Spacles Serding Dales Optlimum & Acsoptabloe

Jul |Aug | Sep ! Oct

NMillats, Sudangrass

iAnnusl Ryegrass
Annual Lespadeza

1 il sile may nol be developed within one year,
consider permanent species listed in Takle 5.8.

Table Key:

Cplimum Besding Dales
Acceplabla Sesding Dalos

Mulching Mulching is recommended to conserve moisture and recuce erosion.

Evenly cover 75% of the ground surface with mulch material specified
in the design plan. Tack or tie down according to pian (Sae Mulching).

Construction Check materials and installation for compliance with specifications.
Verification

a9




Temporary Seeding

Troubleshooting

Maintenance

Common
Problems

40

Consult with a qualified design professional if the following accurs:

o Design specifications for seed varlety, seeding dates or mulch-
ing cannot be inet; substitutions may be required. Unap-
proved substitutions could lead to failure.

Check temporary seedings within 2 to 4 weeks of planting to see if
stands are of adequate thickness (more than 30% of the ground sur-
face covered). Stands should be uniform and dense for best results.
Fertilize, reseed and mulch bare and sparse areas immediately to
prevent erosion.

Mowing is not recommended for cereals seeded alone. Cereals sceded
with a grass can be mowed whenheight is greater than 12 inches, How-
ever, lo prevent damage to grasses, do not mow shorter than 4 inches.

Millets and sudangrass should be mowed before height is greater
than 6 inches to allow regrowth and continued erosion protection,

Annual leﬂ:edeza and tall fescue may be mowed after height ex-
ceeds 8 inches. Do not mow shorter than 4 inches.

Replant temporary or permanent vegetation within 12 months as
arnual plants die off and no longer provide erosion control (see
Permanent Seeding). Consider no-till planting where possible.

Inadequate seedbed préeparation; causes Eoor seedling mneréence
and growth—repair gullies, prepare seedbed, fertilize, ime (if nec-
essary), mulch and reseed.

Unsuitable choice of plant materials; resulting in poor germination
orinadequate stand (less than 30% of the ground surface covered)—
cholnse plant materials appropriate for season, prepare seedbed and
replant.

Inadequate mulching; resulting in poor or spotty stands—cover
area evenly and tack or tie down mulch properly, especially on
slopes, ridges and in channels. -




Chapter 5

Lack of nitrogen; causes poor plant vigor, yellow color and short
height—add 50 Ibs, of nitrogen fertilizer per acre. Do not apply over
the top of existing plants from June 1 to August 15 or on frozen ground.

Dying plants; usually caused by soil compaction that limits ot growth

and water availability to plants—loosen soil if reseeding is necessary
or before seeding permanent vegetation.

41




Temporary Seeding
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Practice
Description

Permansni
vegelation can be
used lo stabliize
many structuras,
such as this
grassed walerway,
ensuring that unoff
is refatively
sediment-free,

Recommended
Minimum
Requirements

Permanent Seeding

The establishment of perennial vegetation on disturbed areas for
periods longer than 12 months. Permanent vegetation provides eco-
nomicat long-term erosion control and helps prevent sediment from
leaving the site. This practice isused when vegetation is desired to
permanently stabilize the soil. Itisnecessary lo protect earthen struc-
tures such as dikes, channels and embankments. Parficular care is
required to establish a good, thick cover of permanent grass.

“"N. Kioplenstein, NRCS. SL. Charles

Prior to start of construction, plant materials, seeding rates and times
should be specified by a qualified professional. Plans and specifi-
cations should be referred to by field persannel throughout the
construction pracess. To ensure germination and growth, prepare
seedbed, add lime and fertilizer according to soil tests, mulch all
but the most ideal sites and follow seeding dates.

® 'Seedbed Preparation: For broadcast ‘seeding or drilling,
loosen soil to depth of 3 inches. For no till drilling, loosen soil
if it's compacted. Avoid excessively wet conditions.

43




Permanent Seeding

Instaflation

Seadbed
Preparation

Soil Amendments:. Fertilizer and lime (if soil pH is less than
6.0) incorporated 3 to 6 inches into the soil

Seed Quality: Certified seed, tested within the past 9 months

Planting Dates: Appropriate for region and species (See Table
5.4)

Plants: Recommended erosion contral plants (grass or grass/
legume mixtures) as shown in Tables 5.5and 5.6. Rate of
application and seeding dates are shown in Tables 5.4, 5.7 and
5.8.

Mulch: 75% of the §ruund surface covered with approved
material (See Mulching)

Inspection: Inspect seeded areas 4 to 6 weeks after seeding,
Repair and reseed as necessary.

During final grading, take soil samples from the top 6 inches in each
area ta be seeded. Submit sample to a soil testing laboratary for
liming and fertilizer recommendations.

Seedbed preparation is essential for the seed to germinate and grow.

For broadcast seeding and drilling, loosen the soil to a depth of ap-
proximately 3 inches.

For no-till drilling, the soil surface does not need to be loosened
unless the site has surface compaction.

Loosen compacted, hard or crusted soil surfaces with a disk, ripper,
chisel, harrow ar other tillage equipment.

Avaoid preparing the seedbed under excessively wet conditions.
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Liming

Fertillzer

Piant Selaction

Follow the design plan. Apgly ground agricultural limestone un-
less a soil test shows a pH of 6.5 or greater.

If a soil test or plan is not available, use 2 tons of ground agricul-
tural lime. -

Incorporate lime inta the top 3 to 6 inches of soil.

For establishment and long-term growth, apply a complete fertil-
izer at rates recommended by suil tests or as specified in the design
plan. In the absence of soil tests, use the following as a guide:

Cool Season Grasses: Apply 90-90-30 N-P-K if rainfall exceeds
30 inches per year. Apply 50-50-50 N-P-K if rainfall is less
than 30 inches per year.

Cool Season Grass/Legume Mixtures: Apply 60-20-20 N-P-K,
Warm Season Grasses: Apply 0-60-30 N-P-K.
Cool/Warm Season Grass Mixtures: Apply 30-60-30 N-P-K,

Note: Fertilizer can be blended to meet exact fertilizer recommen-
datons. Take so0il test recommendations to local fertilizer
daaler for bulk fertilizer blends. This may be more eco-
nomical than bagged fertilizer.

Incorporate lime and fertilizer to a depth of 3 to 6 inches by disking
or chiseling on slopes of up to 3:1.

Grade sail to a smooth firm suvface to enhance rooting of seedlings
and reduce rill erosion.

1f not specified in the design plan, choose a suitable species of grass or
a grass/legume mixture from Tables 5.5 and 5.6 appropriate for the
season (Table 5.4). Consicler site conditions including soils, plant char-
acleristics, region of the state and desired level of maintenance. The
species shown are adapted for lawns and erosion control. If there are

45




Permanent Sseding

Develaping
a Mixiure

Nurse Crops

Aesthelic
Piantings

_Planiing
Dataes

Seeding
Rates

46

questions on species selection and how they may be adapted in
wildlife habitat or wetland applications, contact your local NRCS
or Extension office.

A pure stand of grass provides the best erosion control. The advan-
tage of a grass/legume mix is that the Jegume provides nitrogen to
the grass and often grows during hatter and drier months when the
grass is dormant, Usually one grass and one or two legumes is suffi-
cient ina mixture, More grasses can be mixed together, but may be of
little use. Refer to Tables 55 and 5.6 for information about each grass

and legume to determine the correct species for your site. '

Nurse craps such as wheat, rye and oats are sometimes used in a
seeding mixture. These winter annuals can reduce weeds, control
erosion and provide winter protection to young seedlings.

Plant nurse crops about 1 inch deep. Most permanent grasses and
legumes are sown 1/4 inch deep. Permanent seedings should not
be planted deeper than1/4 to !); inch.

Awide variety of native forbs and grasses are available that add diver-
sity and beauty to permanent plantings (i.e., switchgrass as an accent).
Contact your lacal NRCS office for species selection and seeding rates.

Ifseeding dates are not specified in the design plan, use the seeding
calendar shown in Table 5.4.

Plant during optimum seeding dates if at all possible. Use mulch if
planting durin accedptable or dormant seeding dates. For darmant
seeding dates, broadcast seed and immediately roll and cultipack
for good soil-to-seed contact.

If unable to seed according to schedule, use temporary seeding un-
til preferred date for permanent seeding.

If seeding rates are not specified in the design plan, use rates in
Table 5.7 for grasses alone. Use rates in Table 5.8 for a grass/le-
gume mixture. These rates are based on the poor growing conditions
that typically exist on a development site, a need for dense growth
and high germination rates. ‘
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Table §4 Planting Dates
Optimum and Acceptsble* Planting Dates

Jan | Fab | Mar

Optimum Sa Date
TableKay == n Bindhg

: *with mulch cover - Acceptablo/Domant Seuding Dok
1 Can also be sprigged.

2 Usually sprigged. Space plugs avety B, B or 12 inches; with 4,000, 2,250 or 1,000 sprgs/t 000 {2 raspeciively,
8 Chsck with your lacal Noxlous Weed Depariment belore planting,

4 Nursa crop only,

5 Provides a quick |lemparary cover or nuise crap even lf planied In the fall.

6 Mulch areas.

47
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Permanent Seeding
Table 5 Flant Characloristics

Bpocles Konsns Wissourl | Maginte- | Foriliity | Establish-
Adaptation | Adoptation | nsnce Noeds { men! Esss
L-M-H'| L-M-H| P-M-GQ°
%ﬁmwn Porotialal ryagrase ECW* NS L M M
Canada wildrys EGC,wW N, 8 M L G
Tall fescun EC,W* N, 8 M L-H {. G
Crestoed whaslgmas E,Cc,W N M L M.G
Kentucky bluegrass | E,.C,W* N, 8§ ;] M-H3 M-G .
Bromegrass E.C,W* N, 8 M M-H3 M-8
Redlop SHE N, 8 L L M
Rosdeanary* | BGW* | NS H L-m P
gmumus:asnn Commion Baymuda SKEGC | S L L-Mm M
Hybrid Bermuda BXKEC . L LM M
Buftnlograss ° EC,W N, & L L M
Bluas gramo E.C,W N. S L L M
Zoyala * SHEQ - M M-H ™
Stdeanls grama EC,W N, & ™M L G
Little bhuastam E,GC,W N, 8 ] L M
Big blueslam ECW NS M L M
tndinngrass E.C,W N, & M L M
Swiichgrass ECW N, S M t M
Legumas”  Birdsfeottratal EG*W* N, 6 L M P-M
Crawnveleh E.C,W N, 8 M M B-M
Annualiespedezn * { E.C.W*® N8 M M P-M
Red clover g C°,W* N, S M M G
Whila clover EC"W"* NS L L M-a
Alfallg EG W NS M M P
| e £
Gral Rye (cereal} ] M
Oalg M M
- Adaplullnn TimUed to areas which meelve additlonal malsture unhrmcnmnn! by Irrigotion, wbln{gallan or avorland [towe
1 Le=low, M= moderate, H = high 6 Usuolly seedad, bul can be sprigged.
g ‘5;?3:“ ﬁﬁ;ﬂ:gg?nfns#ma orlow minfall (<3¢*) B ﬁ'ﬁm""ﬂg ﬁ‘;{'iu m&munm grosion
48 projecilon: usewlth a grassia & mixivre,

4 Adnplmi ta shoralinos, wel or feguenily fleoded araas. 0 Wil reseod ench yaarlf nnl movsad untll allar
5 Respands wall |o {arliizer, but dossn't necessaily roquimil.  sead shatturin S ber.
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Table §.6 Specles Talerance for Environmental Condltians

Spocles

Tolerance

Ghoda | Drovght | Fiooding | Trae

Sall Welnoss

L-M-H

P-M-G

Cool Seagon Grasses

Perannial ryagrass

Canada wildiys

Tall fascua

Craslod whealgrass

Kentucky bluegrass

Bromograss

Redlop

Rogd canary

Warm Benaan Geasses

Camman Bammuda

Hybrld Bermuda

Bullalograss

Blue grama

Zoysla

Sidooals grama

Hitla biuastom

Big blusslom

indlangeass

Swilchgrass -

Logumng

Bindsfao! trefcll

rlz|lelglr|2iZ2rizixzix|z|slrizieizirz

Crovmveich

=

Annua! laspadeza

Red clover

While clovar

Alfalla

ol Ead Kol Kt Ral Ead Ead Kad Lol L af Kl Ul 1ad Tad DX lal Fad T A R R B2 54 K
rle{felrizixiz|2|z|xiziziziz|ziz|Z2Iri2|e|zi2IR]r

i

rlzizlriziiziglic|rjizizizx Tz |||zl

v|ziv|Z|ZR{o|eo|vi=|v|=Z|D|Pip|Z|Z|n|o|Z|o|@|Tw|w

Key: P aPouor, L = Law, M = Moderals, G = Good, H s High

Lv;";‘;l:mes alone wili not provide adaquale erosion proleciion: use with a grass In

a mixlure,
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" Permanent Seeding

Table §.7 Seeding Rates

Kansas: Full Soeding Rale'] Missourl: Full Seeding Rata'|

Speclos tbsfocra (PLS) 2 IbsJucrs (PLS)2
CoolSsusonGrassen  Porannlal tys ap a0
Canada wildye 2t 24
Tl tascuo 80 . ao
Crested whealgrass 20 16
Kantucky blvagrass 50 &0
Bromegrass 100 100
Redlop b} L}
. Raed canary 40 40
Worm Stoson Grasges  Common Bemuda 2 4
Hybrid Bamuda 20 bufacra -
Buffalugross 8 (grnin) B {grain}
Blue grama 3 -]
Zoysia 20 bufacre -
Sldaoals gmama 15 15
Lis bluesiem 8 ]
Bl biuasiem 17 16
Indiangrass 128 . 16
Swlichgrass 8 8
Legumas? Sirdstoot frafoll 8 10
Crovmyelch 18 18
Annuel lespadeza 14 18
fod claver 8 12
White clovar 8 4
Allalla ] o
Companlon Crops Wheat 1 bu.facie 1 bu/acra
) Rya (caras) 1 bufacre 1 huJacre
Osls 1% bufacra 1% bufacra

1 Notet Rates based on lypical construclion sits condillons whate seadbad Is narmally less (han Ideat,
Plannad lulure use or specific slte condilions may dictate an Ingrease or a decressa In rales. Conlacl

your facal NRCS offica or consulling sgronomist for specllic aceding rales within your county,

50 2 PLS or Pura Live Seed = the amaunt of sead guarantsed to grow. (See nole on pagas 51}

3 Legumes stone will nol provide adaquele srasion protacilon: use with a grass [n a mixture,
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Table 68, Exampla Seading Mixtures for Crifical Area Sesdings

Seeding Ruta (PLS) *

rngetagums e 1bs. /1000t 2 = lbs, 7 aere
Fsed Cannrygrass / White Clover 6+01 48 +1
Reed Canarygrass / Rad Clover S5+% 40+2
Tall Fascus* / Blreisioal Trefol) 10+% 8042
Toll Faseug™*/ Whita Claver 10+0.4 80+1
Toll Fageue®™ /Lespadaza 0+% 80+4
Tall Fascus® /Lespadaza / Whils Glover 10+%+04 a0+4+1
Tall Fescug** / Red Clover 10+% 80+2
Tall Fescua** / Red Clover / While Claver 104+¥+0.1 804241
Kentucky Bluagrass / While Clover 3401 2541
Kanlucky Blusgrass / Red Claver 3+ 25+2
Konlueky Bluagrags / Blrdstoot Tralell S+H 2542
Kantucky Blungrass ! Lespedaza 3+ % 25+4
Porannlal Ryograss / Rod Clover 8+1 70410
Parannial Rysgrass / Birdsfoot Trefoll B+¥% 70+5
Parennlal Ryograss / Laspedeza 8+83 70425
Bly Btuastem / Indlangrass / Swilchgrass / -— 34+25+2+344
Sidooals grams / Waslem Whealgrass
WhoaV/Rye (as nursety crop) 15 (i1}
Oals (as nursony crop) o7s 80

* PLS or Pure Liva Sasd = the amount of seed pusrantead to grow. To calculale amount of bulk seed
needed: Read seed lag and mulliply % purily X % garmination = 36 FLS; then divide bs of PLS racom-
mended by % PLS. Example: 30 bs of Reed canary §s neaded lo seed a 1 acra walerway; 90% pura X 80%
germinallon = 819 PLS; 301hs PLS /.81 =37 Ibs, butk gsead needad.

** Turf foscue may bo substituted for fescue at the same rates,

***Note: Use ibs./1000 1.7 rale 1o astablish dense vegetation for lawns.
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Permanent Seeding

Seeding
Rates

(continued)

Seeding

Legumes

Mulching

Canstruction
Verification

Troubleshooting

52

For best results use mrﬁﬁed seed. When using uncertified seed,
use the highest recommended seeding rate. Higher seeding rates
will not substitute for good seedbed preparation.

Apply seed uniformly using a cyclone seeder, drop-type spreader,
drill, cultipacker seeder or hydroseeder.

When using a drill seeder, plant rye or other grains about 1 inch
deep; plant grasses and legumes no more than !/2 inch. Calibrate
equipment in the field. '

Cover seed by raking, or draggin achain, brush or mat, Then firm
the soil lightly with a roller. Seed can also be coverad with hydro-
nulched wood fiber and tackifier.

Legumes regluire inoculation with n‘itrogep-ﬁxing bacteria to ensure
goad growth. Purchase inoculum from seed dealer and mix with
seed prior to planting.

Mulching is recommended to conserve moishire and reduce erosion.

Cover at least 75% of the area with approved mulch materials.
Crimp, tack or tie down mulch with netting. Mulching is extremely

. important for successful seeding (See Mulching).

Check materials and installation for compliance with specifications.

Consult with design professional if the following occurs:

@ Design specifications for seed variety, seeding dates or mulch-
ing cannot be met; substitutions may be required. Unap-
proved substitutions could lead to failure.
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Maintenance

Reseeding

Fertilization

Expect émergence of grasses within 4 to 28 days and legumes 5 to
28 days after seeding, with legumes following grasses.

Check permanent seedings within 4 to 6 weeks after planting. Look for:
e Vigorous seedlings;
e Uniform density with at least 30% of the ground surface covered;

o Uniformity with nurse plants, legumes and grasses well
intermixed; and

e Green, not yellow, leaves. Perennials should remain green
throughout the summer, at least at the plant bases.

Inspect seedings for erosion or die out for at least a year. To repair
bare and sparse areas, fill gullies, refertilize, reseed and muich.
Consider no-till planting where possible.

If stand is inadequate or plant cover is paichy, identify the cause of
failure and take corrective action: choice of plant materials, lime
and fertilizer quantities, poor seedbed preparation or weather. If
vgetaﬁom fails to grow, have the soil tested to determine whether
pH is in the correct range or nutrient deficiency is a problem.

Depending on stand conditions, repair with complete seedbed
preparation, then overseed or reseed.

Ifit's the wrong time of year to plant desired species, overseed with
cereal grain or millets to thicken the stand until timing is right to
plant perennials or use temporary seeding.

Satisfactory establishment may require refertilizing the stand in the
second growing season.

© Do not fertilize cool season grasses in late May through July.

¢ Grass that looks yellow may be nitrogen deficient. An applica-
tion of 50 Ibs of N-P-K per acre in early spring will help cool
season grasses compete against weeds or grow more successfully.
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Permanent Seeding
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Mowing

Common
Problems

Remember to convert actunl pounds of nutrient needed when deter-
mining how many pounds of commercial fertilizer to buy.

e Do not use nitrogen fertilizer if stand contains more than 20%
legumes,

Consider mowing after plants reach a height of 6 to 8 inches.

Mow grasses tall, at least 3 inches in height and minimize compac-
Hon during mowing process.

Monitor the late winter and early spring growth of nurse crops to
be sure that they do not smother the permanent seeding. Mowing
in April may reduce the competitiveness of the nusse crap and open
the canopy te allow more sunlight to permanent seedlings that are
beginning to grow.

Vegetation on structural practices such as embankments and grass-
lined channels need to be mowad only to prevent woody plants
from invading. .

Inadequate seedbed preparation; results in poor stand—prepare
well-tilled, limed and fertilized seedbed and reseed.

Unsuitable choice of plant materials such as seeding Bermuda grass
in the north or in the fall; results in stand failure—select an ;:ﬂ:m-
priate species based on plant characteristics in Tables 5.5 56
and fime of seeding (Table 5.4).

Nurse crop rate too high in mixture; results in perennial being
outcompeted—TIimit rates to those shown in Table 5.8; eliminate old
nurse crop, prepare seedbed and reseed.

Seeding at the wrong time of the year; resulting in inadequate
stand—consult Table 5.4 and reseed. If iming is not right, use tem-
porary seeding to stabilize soil until preferred seeding dates.

Inadequate mulching; results in inadequate stand, barespols or eroded
areas—prepare seedbed, reseed, cover seed evenly and tack or tiedown
muilch, espedially on slopes, ridges and in channels (see Mudching).
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Practice
Description

To prevent rools
fram drying out,
moisten sal!
suiface and bult
sod joints lightly
against gach other.

Recommended
Minimum
Requirements

Sodding

The use of a vegetative cover o provide immediate erosion control
in disturbed areas. Sodding is well suited for stabilizing erodible
areas such as grass-lined channels, stormwater detention basins,
diversions, swales, slopes and filter strips.

N, Kloplansteln, NRCS. SI. Charles Co.

Prior to start of installation, plant materials and amendments should
bespecified by a qualified professional. Plans and specifications should
be referred to by field personnel throughout the installation process.
o PlantSelection: High quality, healthy, moist, fresh sod.
Select a variety that is well-adapted to the region, intended
use and desired level of maintenance, (See Table 5.9)

© Soil Amendments: Fertilizer and lime (if soil pH is less than
6.0} incorporated to a depth of 3 to 6 inches into the soil

® Soil Surface: Clear of clods, rocks, ete.; smooth and firtm; not
compacted clay or pesticide-treated soil

® Irrigation: Required fo ensure rooting

o Timing: Anytime of the year, except when the soil is frozen
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Sodding

Installation

Site
Preparation

Soil supplied nutrients are critical to sod establishment and cantin-
ued plant growth. Test soil for nutrients and pH. Soil testing can
be done at University Extension offices and private labs.

Apply amendments according to soil test recommendations, In
the absence of a soil analysis, apply fertilizer amendments at the
following maximum rates:

Fertilizer: 90-90-90 N-P-K per acre or consult sod sales person

Afp ly ground agricultural limestone unless n soil test shows a pH
of 6.0 or greater. If soil test recommendations are not available and
soil pH is less than 6.0, use:

Ground agricultural limestone: 201hs ENM or ECC* /1000 f©
or 800 Ibs ENM or ECC* /acre (approx. 2 tons/acre)

Incorporate amendments to depth of 4 to 6 inches with a disk or
chisel plow.

Rake or harrow to achieve & smooth, final grade on which to lay the
sod. Surface should be Joose, and free of plants, trash and other debris.

Table 3.9 Sod Species Adaptation to Replons of the Stale

Specles Kanszas Missourl
Kentucky Blaugtnss Eastond Comtrol Sinlewide
Turf Fuscue East ad Centril Sinjewide
Bemiuda

camnpn South Imif; cnst, centeul | Saushem half

toiproved Sowih Imif, enst, central | Souhem thind
Zoysia Souths holf, cast, centml | Seuthem fmlf
Buflnlogress Sintewlde Statewlde

Laying Sod Sod should nat be laid on soil surfaces that are frozen.

* Missoud stale agricultural ime faws require that ag lime ba sold as unils of Equivalent Neulrelizing Maleslal
(ENM)on. For example, soll lest requires 800 Ibs ENM and lime producer's matarial lests at 400 (s ENM.
B0G + 480 =2 fons e be appilad. Sea MU Gulde #3107 lor delalls, In Kansas, ECC (Elfeciive Calcium
Carbonale) = ENM, (See Glossary for delinillon,)
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Durin :ﬁ:stemperamres, muoisten the soil immediately dprior to Jay-
ing sad. This cools the soil and reduces root buming and dieback.

Lay the first row of sod in a straight line with subsequent rows placed
parallel to and butting tightly against each other. Stagger joints to
create a brick-like pattern and promote more uniform growth and
strength. Ensure that sod is not sivetched or overlagjped and that all
joints are butted tight to prevent spaces which would cause drying
of the roots. {See Fgure5.2)..

On slapes 3:1 or steeper, ar wherever erasion may be a problem, lay
sod with sta%gered joints and secure by staplinf% or pegging. Install
sod with the length perpendicular to the water flow Em e contot).

Immediately after Jaying the snd, roll or tamp it to provide firm contact
between roots and soil, then irrigate sod deeply so that the underside of
the sod pad and the soil 4 inches below the sod is thoroughly wet.

Until a good root system develops, water sod during dry periods as
often as necessary to maintain moist soil to a depth of at least 4 inches.

Wait until the sod is firmly rooted before mowing for the first
time, usually 2 to 3 weeks. Not more than /3 of the grass leaf
should be removed at any one cutting. )

T T
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Lay sadin a slaggerad pallem with sirlps bulled Highlly agalnst each alhsr.
Figure §.2 Typical Installation of grass sod
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Lay sod across the diseclion of How. Usa pags
or staples lo iasten sod firmly 8t the comers
and In the cenier,

Flgure 5.3 Installstion of 8ad {n Waterways

Sodded
Walerways

Sod provides quicker protection than seeding and may reduce the
risk of early washout unless fiber blankets are used.

When installing sod in waterways, use the type of sod specified in

the channel design.

Lay sod strips perpendicular to the direction of water flow and stag-
ger in a brick-like pattern. See Figure 5.3.

Staple firmly at the corners and middle of each strip. Jute or syn-
thetic netting may be pegged over the sod for further protection
against washout during establishment.

Construction
Veriflcation

58

Check materials and installation for compliance with specifications,
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Troubleshooting

Maintenance

Common
Problems

Consult with qualified design professional if any of the follow-
ing occurs

® Variations in topography on site indicate the sodding materials
will not function as intended; changes in plan may be needed.

® Design specifications for sod varieg cannot be met or irrigation
Is not possible; substitution or seeding may be mguired. Unap-
proved substitutions could result in erosion or sodding failure.

Keep sod moist until it is fully rooted.

Mow to a height of 2 to 3 inches after sﬁd is well-rooted, in 2 to 3
weeks. Do not remave more than 1/3 of the leaf blade in any mowing,

Permanent, fine turf areas require yearly fertilization. Fertilize
warm-season grass in late spring to early summer; cool-season grass
in late winter and again in early fall.

Sod laid on poorly prepared soil or unsuitable surface; grass dies be-
cause itis unable to roat—remove dead sod, prepare surface and resod.

Sod not adequately irrigated alter installation; may cause root die- |
back or grass does nat root rapidly and is subject to drying |
out—irrigate sod and underlying soil to a depth of 4 inches an

keep moist until roots are established.

Sod not anchored properly; may be laosened by runoff—replace
damaged areas and anchor sod.

Slow growth due to lack of nitrogen; may cause yellowing of leaf

blades—refertilize sod, butavoid fertilizing cool season grasses from
late May through July.
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Practice
Description

# lakes about two
lons per acra of
straw mulch to
cover al least 75
percend of the
ground suriace. To
prevent erosion and
provide the best
microclimais

for seed
establishment,
straw muleh should
be physically
anchored ar lied
down with a
tackilier.

Recommended
Minimum
Requirements

Mulching

Theapplication of plant residues such as straw or other suitable mate-
rinls to the soil surface. Mulch protects thesoil surface from the erosive
force of raindrop impact and reduces the velodity of overland flow. It
helps seedlings germinate and grow by conserving moisture, protect-
ing against temperature extvemes and controlling weeds. Mulchalso
maintains the infiltration capacity of the soil.

Mulch can be applied to seeded areas to help establish plant cover.
It can also be used in unseeded areas to protect against erosion over
the winter or until final grading and shaping can be accomplished.

Prior to start of construction, mulch requirements should be designed
by aqualified professional. Plansand specifications should be referred
to by field personnel throughout the canstruction process.

© Malerial: As specified in the approved site plan. If not
specified, select from mulch materials listed in Table 5.10. The
choice should be based upon soils, slope steepness and
length, flow conditions and time of year (See Figure 5.4).
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Practice
Description

Follow manufacturer's
recommendations fa
succasslully install
grasion conlm!
blenkels or maliing.
The manufacturer of
{hls high velocily
blanket called for
stapling avary to feat
and a chagk slot
wherever hivo seclions
wvere folned. This
blanks! was used fo
protect soil and
establish grassina
watenvay an the
Augus! Buscl
Memuoral
Conservalion Area,

Recommended
Minimum
Requirements

Erosion Control Blankets

Toaid in controlling erosion on critical areas by pmvidmiasgmtective
cover made of straw, jute, wood or other plant fibers; plastic, nylon,
paper or cotton. This practice is best utilized on slopes and channels
where the erosion hazard is high, and plant growth is likely to be too
slow to provide adequate protective caver. Erosion control blankets
are typically used as an alternative to mulching but can alsobe used to
provide structural erosion protection. Some important factors in the
choice of a blanket are: soil conditions, steepness of slope, length of
slope, type and duration of protection required to establish desired
vegetation, and probable sheer stress,

Prior to the start of construction, the application of erosion control
blankets should bedesigned by a qualiﬁecf professional and plans and
specifications should be available to field persornel. The field inspec-
tor should verify that installation is in accordance with the plans and
specifications, ‘

Numerous products designed o control erosion are available. Prod-
uct installation procedures for manufactured erosion control blanket
products should always be available from the manufacturer. Table
5.11 lists some of the more common products available.
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Temporary Diversions

Practice A {emporary ridge or excavated channel or combination ridge and
Description channel desi to protect work areas from runoff and divert water
to sediment traps or stable outlets. Tempotary diversions are usually
constructed by excavating a channel and using the excavated material

to construct a ridge on the down slope side of the channel.

This practice applies wherever stormwater runoff must be temporarily
diverted to protect disturbed areas and slopes o, to retain sediment an
site during construction. These structures generally have a life expect-
ancy of 18 monthsor less, but can be prolenged with proper maintenance.

An uniinished
temporary §
diversion roules
soadimeni-laden
slormwalerio a
sadiment basin.
Temporary [

divarsions shovid |
be shapsd, seaded
and mulchad,
Establish
permanenl
vegelation if the
diversiop will be
used for one year |
or mara.

K. Giimes, SWCD. Sl Charlas Co.

Recommended [Prior tostart of construction, temporary diversionsshould be designed
Minimum by a registered design professional. Flans and specifications should
Requirements be referred to by field personnel throughout the construction pracess.

Temporary diversions should be constructed to minimize erosion at
the design flow.

© Drainage Area: Less than 5acres
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Temporary Diversions

® Ridge Design:
Side Slope: 2:1 or flatter; 3:1 orflatter where vehicles must
]

cro

Top Width: 20

Freeboard: 03 ft.
Settlement: 10% of fill height

@ Channel Design:
Side Slope: 2:1 or flatter; 3:1 or flatter where
vehicles must cross
Grade: Stable, positive grade towards outlet, but not
exceeding 2%

Construction

108

Site  Locateand mark the alignment of the diversian as shown on the plans.

Preparation ‘The alignment should maintain a stable, positive grade toward the

Flow
——ps

Z WEINz)
El-'.lll
s

==

lIIEE% i

outlet, Minor adjusiments to the grade and alignment may be required
by site conditions. Realign or elevate the diversion as needed to avaid

reverse grade.,
Dosign
oy ) Sy~ S—
r—-——— Doulign Top Whith &
""""""" LR &’-{«3\ 3
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Flgure 5.94 Typleal Tompaerary Combination Divarslon
Determine exact location of any underground utilities.
Remove trees, brush, stumps and other unsuitable material from sile.

. Disk the base of the ridge before placing Rl
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Grading

Erosion
Control

Construction
Verification

.Construct the diversion to dimension and grades shown on the design.

Build the ridge 10% higher than designed for settlement, and compact
with wheels of the construction equipment or sheepsfoot roller.

Leave sufficient area along the diversion to permit clean out and re-
grading,

Stabilize the outlets in accordance with design plans during construc-
tion of the diversion. :

Place grave! or other surface protection at vehicle crossings to prevent
rutting,

Stabilize ridges and channels with vegetation or synthetic erosion con-
tral measures as specified in the design.

Outlet should be nonerosive for design flow. Divert flow containing
sediment to sediment trap or basin.

Stabilize ridge with vegetation if in place more than 30 working days.

If the diversion is constructed above a steep slope, install temporary
slope drains or other stable outlet to contro! runcff and prevent ero-
sion of the slope (see Temporary Slope Dimins, Grass-lined Chanuel,
Riprap-ined Channel),

The field inspector should verify the dimensions shown on the plans
for the following;: depth, botiom width, top width, sideslopes of chan-
nel and ridge, grade of channel bottom, ridge height and channel
stabilization techniques.

Check all of the finished grades and conﬁgtﬁtion of all channels to

eliminate constrictions to flow. Also check all ridges forlow spots and
stability. ‘
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Temporary Diversions

Troubleshooting Consult with a registered design professional if any of the follow-

Maintenance

110

Common
Problems

ing occur:

® Seepage is encountered during construction. It may be neces-
sary ta install drains, :

e Variations in topography on site indicate diversion will not
function as intended,

@ Design specifications for seed variety, seeding dates or erosion
control materials cannot be met; substitutions may be required.
Unapproved substitutions could result in erosion and lead to
diversion failure,

Inspect weekly and following each storm event.

Remave debris and sediment from the channel and rebuild the ridge
asneeded.

Check outlets and make necessary repairs immediately.

Remove sediment from traps when they are 50% full,

When the work area has been stabilized, remove the ridge and fill in
the channel to blend with the natural ground. Remove temporary
slope drains and stabilize all disturbed areas with vegetation or other
erosion control practices.

Mow grass in channel as shown in the design plan.

Sedimentation results in channel grade decreasing or reversing, lead-

ing to overtopping—tealign or deepen the channel to maintain grade.

Low point in ridge where diversion crosses a natural depressian re-
sults in overtopping of ridge—build up ridge.
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Erozion in channel before vegetation is established results in uneven
channel grade, may lead to breach of ridge—repair channe! and in-
stall sod or synthetic liner.

Seepage or poor drainage in channel resulls in poor vegetation estab-
lishment-~install subsurface drains or stone channel bottom. -

Vehicle crossing point results in rutting, increased erosion potential—
maintain the ridge height, Ratten the side slopes, protect the ridge with
gravel or hard surface at the crossing point.

Excessive grade in channel results in erosion in channel—repair chan-
ne}, and install an erosion resistant lining or realign to reduce the grade.’

" Excessive velacity at outlet results in erosion—install an outlet stabili-
zation structure (see Rork Ontlets or Eneigy Dissipators).

Ridge not compacted, runoff from a storm event may cause failure—
repair and use construction equipment to compact.
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Practice
Description

Permanani
diversions provide
long-erm protection
lar the areas below
as lhey route runoff
fo a slable oullet.
They also allow
tims for vegetation
la bscome
es(abiished on the
prolected slopes.
Generally, fences,
treas and other
obstruclions should
not be located in the
channel.

Recommended
Minimum
Requirements

Permanent Diversion

A watercourse constructed across a slope which may consist of an ex-
cavated channel, a compacted ridge or a combination of bath. Most
permanent diversions are constructed by excavating a channel and
using the excavated material lo construct a ridge on the downslope
side of the channel.

This practice applies to wherever stormwater runoff can be redirected
to protect downslope structures or areas from erosion, sediment, and
excessive wetness or localized Rooding. They are designed to inter-
ceptand carry excess water foastable outlet where it can be temporarily
stored or released.

Prior tostart of constructian, permanent diversians should be designed
by a registered design professional. Plans and specifications should
be referred to by field personnel throughout the construction process.
The diversion should be built according to planned alignment, grade
and cross section.

® Drainage Area: Less than 5 acres
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Permanent Diversion

Ridge Design: :
Side Slopes: 21 or flatter; 3:1 or flatter where vehicles must

cross
Top Width: 2.0 ft minimum
Height: 1.5 ft.

oard: 0.5 ft.
Settlement: 10% of fill height

Channel Design:
Shape: Parabolic, Trapezoidal or V-shaped
Side Slopes: 21 ar flatter; 3:1 or flatter where vehicles must
CIoss
Grade: Stable, positive grade towards outlet

 Erosion Control: Establish vegetation on ridges and channels as
sonn ds passible or use synthetic erosion control measures as
specified in the design.

Construction

Figure §.15 Typlcal Trapazoldal Parmanant Diversion

Site Determine exact location of any underground utilities.

Preparation

Locate and mark thealignment of the diversion as shown én the plans.
The alignment should maintain a positive grade towarcds the outlet.
Minar adjustments to the grade and alignment may be required to
meet site conditions.

Clear the construction area of frees, stumps, brush, sod and all other
unsuitable material which would inferfere with compaction of the ridge.
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Grading

Erosion
Conirol

Disk or scarify the area where the ridge is to be instelled before plac-
ing the fill.

Clean out, fill and compact all ditches, swales or gullies to be crassed.

Apply gravel or hard surface prolection at vehide crossings to pre-
vent rutting.

Install vegetated outlets prior to construction. Adequate vegetation
should be established in the outlet channel. If vegetation carmot be
estoblished, consider using erosion control blankets or constructing a
stabilized outlet (See Rock Outlets and Energy Dissipators).

Excavate, fill, shape and stabilize the diversion to planned alignment,
grade and cross section. The channe] should have a positive grade
toward the outlet to avoid ponding. Where possible, blend diversion
into the surrounding landscape. ’

Overfill and compact the ridge, allowing for 10% settlement. The
settled ridge top must be at or above design elevation at all points.
Compaction may be achieved by driving wheeled equipment along
the ridge as lifts are added. Fill should be placed in lifts of no more
than 6 to 8 inches in depth.

Leave sufficient area along the diversion o permit clean out and re-
grading.

Install gravel or hard surface protecton at vehicle crossings.
Stabilize diversion outlets in accordance with plans.

Control sediment with silt fence (or other appropriatemeasures) along
grading limits. Diversions carrying sediment from disturbed areas
must empty into sediment traps or basins,

Immediately after installation use permanent vegetation or other means
to stabilize the diversion in accordance with plans. '
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Permanent Diversion

Canstruction  Check finished grades and cross section of all channels to eliminate
Verification  constrictions to flow. Also check all ridges for low spots and stability.

Troubleshooting  Consult with registerad design professional if any of the following

occur:

® Seepage is encountered during construction. Jt may be neces-
sary to install drains.

@ Variations in topography on site indicate diversion will not
- function as intended.

e Design specifications for seed variety, seeding dates or erosion
control materials cannot be met; substitutions may be required.
Substitutions not approved by the design professional could
result in erasion and lead to diversion faflure.

Malntenance Inspect weekly and following each storm event for eroded areas until
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the diversion is vegetated, then periodically and after major storms.

Remove debris and sediment from the channel, and rebuild the ridge
to design elevation where needed.

Check diversion outlets and keep in good repair to prevent erosion.

Maintain vegetation with periodic fertilization and mowing to keep
plantings in a vigorous, healthy condition. Mowing for weed and

rush control during the first year should generally bedoneata height
of 4 inches to prevent seedling damage.

When the a work area has been stabilized, remove sediment traps and
repair bare or damaged areas in the vegetation.

Stabilize all eroded, rutted or disturbed areas as soon as possible with
vegetation or synthetic erosion contral measures as specified in the
design.
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Common Rutting at vehicle crossings; increases erosion potential—maintain
Problems  ridge helght, protect with gravel or hard surface or flatten side slopes.

Silt may accumulate in diversions resulting in channel grade decreases
arreverses, Jeading to overtopping—removesilt in the channal to main-
taln grade.

Ridge ovﬂMveﬁm aossing natural depressions should be
constructed to avoid dips in the ridge. _

Erosion in channel before vegetation is established; results in uneven
channel grade, may lead to breach of ridge—install sod or synthetic
liner

Se;zpnge or poor drainage in channel; results in poor vegetation estab-
lishment—install subsurface drains.

Qutlels not stabilized; resulls in scour at the diversion outlet—repair

erosion, reevaluate erosive velocities and recommended erosion pro-
tection measures.
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Permanent Diversion
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Practice
Description

Even whan
everything Is done
right (permenent
seeding with a
tackifled muich), a
heavy rain can
cause rlis and
gullies in cut-and-ifl
slopes. Adiversian
al lhe lop of the
slope could have
'preventad ihe need
{a regrade and
resead.

Recommended
Minimum
Requiremenis

Perimeter Protection

A berm or channel constructed along the outside eclge of a disturbed
construction area to prevent damage from stormwater runoff or sedi-
ment. These diversions are used on the upslope side of a construction
site to prevent surface runoff fram enh:n‘.\'xgl e disturbed area. They
can also be used on the downslape side to divert sediment-laden run-

off to on-site sediment traps or basins. Diversions for perimeter
protection can be either temporary or permanent.

N. Kiopfenslein, NRCS. St. Chailes Ca.

Prior to start of canstruction, diversions should be designed by a reg-
istered design professional. Plans and specifications should be referred
to by field personne! throughout the construction process, The diver-
sion should be built according to planned alignment, grade and cross
sechon,

® Drainage Area: Less than 5 acres

@ Berm Design:
Side Slopes: 2:1 or flattei; 3:1 or Aatter where vehicles must cross
Top Width: 2.0 ft.
Height: 1.5 £,
Freeboard: 05 ft.
Settlement: 10% of fill height
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Perimeter Protection

Construction

Site
Preparatian

Grading

120

Figure .16 Typlcat Parimatar Protection

o Channel Design: :

Shape; Trapezoidal, Parabolic or V-shaped

Side Slopes: 2:1 or flatter; 3:1 or flatter where vehicles must
cross

Stabilization: As specified in the design plan; based on
velocity by reaches

Grade: Stable, positive grade towands outlet, but not
exceeding 2%

e OQOutlet: Stable, with sediment-laden water diverted to a sedi-

ment trap or basin; and runoff from undisturbed areas diverted
to a stable natural outlet or outlet stabilization structure

Determine exact location of any underground utlities.

Remove all trees, brush, stumps or other debris from the site, and dis-
pose of properly.

Fill and compact all ditches or gullies to be crossed.
Scarify the base of the berm before placing the fill.

Fill the berm higher than the design elevation , and compact with
wheels of the construction equipment to design height plus 10%.
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Eroslon
Control

Construction
Vearification

Troubleshooting

Clonslmct the channel to the dimensions and elevations shown on the
plan.

Leave enough area along the diversion to permit access by machines
for clean out and maintenance. ’

Install outlet protection and sediment traps according to the design plan.

Stabilize the channel using temporary lining to protect vegetation as
specified in the design plan. P

Establish végeta tion on the berm immediately following corstruction.
If diversion is temporary, restore berm and channel to original grade
after _;lli:mbed aren is stabilized and establish vegetation as soon as
possible.

Stabilize the disturbed areas.

Check finished grade and cross section of berm or channel around the
perimeter.

Check channe] cross sections at several locations to eliminate constric-
tions to flow.

Consult with registered design professional if any of the following
accur:

e Variations in topography on site indicate perimeter protection
will not function as intended. Changes in plan may be needed.

e Design specifications for seed variety, seeding dates or erosion
control materials cannot be met; subskitution may be required.
Unapproved substitutions could result in failure of the perim-
eter protection.
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Perimeter Protection

Malntenance Inspect the berm periodically and after every storm event.

122

Cammon
Problems

Remove debris and sediment from the channel immediately. -
Repair the berm fo its original height if damaged.

Check outlets and make necessary repairs to prevent gully formation.
Clean out sediment traps when 50% full,

Once the work area has been stabilized, remove the sediment traps,
disposing of unstable sediment in a designated disposal area,

Erosion in channel from excessive grade—install an erosion-resistant
lining in the charnel.

Overtopping caused by sediment in channel where grade decreases
or reverses—deepen the channel or realign the grade.

Overtopping at low point in ridge where diversion crosses shallow
draw— rebuild the ridge with a positive grade towards the outlet at
all poinis.

Erosion at outlet~install an outlet stabilization structure.

Sedimentation atdiversion outlet—install a temporary sediment trap.




Chapter 5

Temporary Swale

Practice A linear depression in the ground surface which carries drainage run-
Description off, but does natblock traffic, as do ditches, gutters or diversions. This
ctice applies anywhere a drainage conveyance is required and can
e used as an altemnative to closed pipe systems. Grassed swales also
provide the benefits of reducing stormwater velocity, promoting infil-

tration and removing sediment.
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Flgura 5.47 Crass Sectlon of Typleal Temporary Swale

Recommended Prior to start of construction, temporary swales should be designed by a

Minimum zualiﬁed professional. Plans and specifications should be referred to by

Requirements feld persanne! throughout the construction process. The swale should
be built according to planned alignment, grade and cross section.

@ Drainage Area: Less than 3 acres

© Ground Slopes: Ground slopes leading to the swale should
have a grade of 5:1 or less .

Construct temporary swales to minimize erosion at the design flow.

Construction

Site Determine exact location of any underground utilities.
Preparation

Locate and mark the alignment of the swale as shown on the plans. The
alignment should maintaina positive grade towards the outlet toavoid
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Temporary Swale

CGrading

Erosion Controt

Caonstruction
Verification

Troubleshooting

Maintenance
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ponding. Minor adjustments to the grade and alignment may be re-
quired by site conditions. : .

Remove trees, brush, stumnps and ather debris from the site.

Excavate, fill and shape the swale to planned alignment, grade and
cross section.

Stabilize the autlets during the construction of the swale.
Seed, mulch or sod the swale immediately afler construction.

Check finished grade and cross section of swale throughout its length
to ensure that it is free of constrictions and reverse grades.

Consult with a registered design professional if any of the follow-
ing occur:

¢ \Variations in fopography on site indicate swale will not function
asintended. Changes in the plan may be needed,

® Design specifications for seed variety, seeding dates or erosion
control materials cannat be met; substitutions may be required.
Unapproved substitutions could result in erosion and lead to
failure.

¢ Poorly drained soils that contain high amounts of clay are found
an the site. These types of soils may cause prolonged surface
ponding of water.

Inspect foHoWing each storm event.
Remove sediment from the swale as needed.
Repair erosion damage immedialely.

Check outlets and make necessary repairs immediately.
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Common Vehicle crossing point; can canse rutting and increase erosion—flatten
Problems thesideslopesand prolect the swale with gravel at the crossing point.

Excessive grade in channel; results in channel erosion—realign to re-
. duce the grade.

Excessive velocity at outlet; results in erosion—install an outlet stabi-
lization structure,

Seepage or paor drainage in swale; results in poor vegetation estab-
lishment—install subsurface drains or stone channel bottom.
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Temporary Swale
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Practice
Description

Eslablish
peimanent
vegelation as
quickly as possible
so that grassed
walarways can be
used. Erosion
conlrof matting wil
provide Immediaie
prolaction if the
walerway is
needed befara
grass is
eslablished.

Recommended
Minimum
Requirements

Grass-lined Channel

A grass waterway constructed for the purpose of handling concen-
trated surface runoff in sucha way as to prevent damage from erosion
and siltation. This practice applies to sites where:

® concentrated runoff will cause erosion damage,

® avegetative lining provides sufficient stability for the

channel as designed,
o channe! grades are generally less than 5% and
® space is available for a relatively large cross section.

Typical uses include roadside ditches, channels at properly bound-
aries, oullets for diversions and stabilizing concentrated flow areas.

N. Kiopfanstein, NRCS, cnIaCo.- B

Prior tostart of conslruction, grass-lined channels should be designed

by a registered design professional. Plans and specifications should
be referred to by field personnel throughout the construction process.
The channel should be built according to planned alignment, grade
and cross section.
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Grass-lined Channal

© Cross Section: Trapezoidal or parabalic

e Side Slopes: 3:1 or flatter for trapezoidal channels

© Channel Stabilization: Use mulch, erosion control blankets,
turf reinforcement mats or other appropriate practices as
specified in the design plan.

s Outlel: Channels should empty into sediment traps, detention/
retention basins or stable outlats.

e Subsurface Drain: Use in arens with seasonally high water

tables or seepage problems.
Construction
Site Determine exact lacation of underground utilities.
Preparation
install sediment traps or drains if needed.
Remove brush, trees and other debris from the construction area and
dispose of properly.
>

i< %‘l&n

Figura 5.19 Typlcal Trapezoidal Grass-fined Channel
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Grading

Erosion
Control

Construction
Verification

Troubleshooting

Excavate and shape the channel to dimensions shown on the design
specification, removing and properly disposing of excess soil so sur-
face water can enter the channel freely. , .

If subsurface drain is needed, install it offset to one side of the channel.

Provide topsoil as needed to grow grass on areas disturbed by con-
struction.

Protect all concentrated inflow points along the channe! with erosion-
resistant linings, riprap, sod ar other appropriate measures.

Fertilize and seed or sod the channel immediately after grading; and
protect with erosion control blankets, turf reinforcement matsor mulch
according to the design plan.

Channel should outlet at a stable location.

Check finished grade and cross section of channel throughout the
length of the watercourse. Verify channel cross sections at several lo-
cations io avoid constrictions to flow. '

Consult with registered design professional if any of the following
ocour:

o - Variations in topography on site indicate channe] will not
function as intended. Changes in plan may be needed.

® Sideslope cave ins resulting from unstable, high-water-table
soil, steep banks or high-flow velocity. Most likely to occur on
the outside of charmel curves.

@ Design specifications for seed variety, seeding dates or erosion

contral materials cannot be met; substitution may be required.
Unapproved substtutions could result in channel erosion.
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Grass-lined Chanael

Maintenance Inspectthe channel following storm evenis both during and after grass

134

Common
Probiems

cover is established; make needed repairs immediately.

Check the channel outlet and road crossings for biockage, sediment,
bank instability, breaks and eroded areas remove any blockage and
make repairs immediately.

Remave significant sediment and debris from the channel to maintain
design cross section and grade and fo prevent spot erosion.

Erosion occurs in channe! befare vegetation is fully established—re-
pair, reseed and install erosion control blankets or turf reinforcement
mats.

Gullying, head cutting or settling in channel; grade is too steep fora
grass lining or drain was installed in the center of the channel, not off
to the side—redesign the channel and utilize erosion-resistant lining,

Overbank erusion, spat erosion, channel meander or flooding—remove
accumulated debris and sediment, and stabilize and revegetate trouble
spots,

Ponding along channel; the approach is not properly graded or sur-
face inlets are blocked—improve channel grade or remove blockage:

Erosion at channel outlet—install an outlef stabilization struchure.

Sediment deposited at channel oule}; indicates channel or watershed
erosion—find and repair the source of any channel erosion, stabilize
the watershed, or install temporary diversion and sediment traps to
protect the channel from sediment-laden runoff.
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Practice
Description

Rock-lined
channels, llke this
one in
Independence, can
be used in aress
with high flow
velocitles or where
vegelallon is hard
{o establish.

Recommended
Minimum
Requirements

Riprap-lined Channel

Waterways with an erosion-resistant rock lining designed to carry con-
centrated runoff to asiable outlet. This practice applies whereconditions
are expected to be unsuitable for use of lined channels, such as:
1) channels with average grades over g%, continuous or prolonged
flows occur, potential for damage from traffic exists, or soils are erod-
ible and soil properties are not suitable for vegetation; 2) desi
velocities exceed 5 feat per second; 3) channel Jocation warrants the
use of increased protection; or 4) channel will have prolonged periods
of wetness which will hinder growth of grass.

Prior tostart of construction, riprap-lined channels should be designed
by a registered design professional. Plans and specifications should
be referred o by field personnel throughout the construction process,
The channel should be built according to planned alignment, grade
and cross section.

© Crass Section: As shown in the design specifications
@ Side Slopes: 2:1 or flatfer
© Riprap/Rock: Size and gradation as shown in design specifica-

tions. Riprap should cansist of a well-graded mixhue of stone.
Larger stone should predominate, with sufficient smaller sizes to
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Riprap-lined Channal

Construction

136

Site
Preparation

fill the voids between the stones, The diameter of the Iargest stone
size should be not greater than 1.5 times the d_, size.

o Riprap Thickness: Minimum thickness of riprap should be 1.5

times the maximum stone diameter.

e Stone or Rock Quality; Select stone for r'gorap from field stone
or quarry stone. The stone should be hard, angular, and highly
_ chemical- and weather- resistant, The specific gravity of the
individual stones should be at least 2.5.

¢ Foundation: Geotextile filter fabric or rock aggregate filter layer
under the riprap

® Qutlet: Stable, non-erosive
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Figure 5.20 Typical V-shapad Riprap-linad Channal

Detérmine exact location of underground utilities.

Remove brush, trees and other debris from the channel and spoil ar-
eas, and dispose of properly.

Excavate cross section to the lines and grades shown in design specifi-
cations. Overexcavate to allow for thickness of riprap and filler material.
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Instafiation

Erosion
Control

Construction
Verification

Troubleshooting

Maintenance

Install geotextile fabric or aggregate in the excavated channel asa foun-
dation for the riprap. Anchor fabric in accordance with design
specifications.

" As soon as the foundation is prepared, place the riprap to the thick-

ness, depth and elevation shown in thedesign cations. Itshould

be a dense, uniform and well-graded mass with few voids.

Blend the finished rock surface with the surrounding land surface so
there are no overfalls, channel constrictions or abstructions to flow.

Stabilize channel inlet points and install needed outlet protection prior
to or during channe! construction.

Stabilize disturbed areas after construction is completed.
Check finished grade and cross section of channel throughout the

length of the watercourse. Verify channel cross sections at several lo-
cations to avaid Flow constrictions.

Consult with registered design professional if any of the following
oceux:

© Variations in topography on site indicate channel will not
function as intended; changes in plan may be needed.

e Design specifications for riprap sizing, filter fabric or aggregate
filter cannot he met; substitution may be required. Unapproved
substitutions could result in channel erosion.

Inspect channels at regular intervals and after storm events.

When stones have been displa'ced, remove any debris and replace the
stones in such a way as to not restrict the flow of water.

Give special attention fo outlets and points where concentrated flow
enters the channel, and repair eroded areas promptly.
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Riprap-lined Channetl

138

Common
Problems

Check for sediment accumulation, piping, bank instability and scour
holes; repair promptly.

Foundation excavation not deep enough or wide enough; may cause
riprap to restrict channe! flow and result in overflow and erosion—
deepen channel and replace riprap.

Side slopes too steep; causes instability, reck material movement and
bank failure—flatten side slapes.

Filter omitted or damaged during stone placement; may result in pip-
ing and bank instability—install Blter and replace stone.

Riprap poorly graded or stonesnot placed to form a dense, stable chan-

lining; may result in rock displacement and erosion of the
fm;ndalion—replace riprap with properly sized, well graded mate-
rial.

Riprap installed smaller than specified; may result in rock displace-
ment—selectively grouting over rock materials may stabilize the
situation.

Riprap not extended far enough downstream; may result in under-
cutting—the channel should outlet on a stable location; extend riprap
as needed.

Riprap not blended lo ground swface; may result in gullying along
ge of riprap—regrade riprap to blend with ground surface.

Riprap notinstalled until after washout of other materials has occurred—
replace eroded material and install riprap.

Riprap just dumped and not properly shaped; may result in rock dis-
placementand erosion—repair eroded drea and reshape riprap toattain
proper channel shape.
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Sediment Fence

Practice A temporary sediment barrier consisting of a geotextile fabric which
Description s attached to sx;%gorﬁng posts and trenched into the ground. Sedi-
ment-Jaden runoff ponds uphill from the sediment fence and runoff is

temporarily stored to allow sediment to settle out of the water.

This practice applies where sheet erosion occurs on small disturbed
areas. Sediment fences are intended to intercept and detain small
amotnts of sediment from disturbed areas in order to prevent sedi-
ment from leaving the site. Sediment fences can also prevent sheet
erosion by decreasing the velacity of the runoff.

A properly inslalled
sediment fence
slows waler flow
long enough for the
sediment lo seltle
oul.

Recommended  Prior to start of construction, sediment fences should be designed by a
Minimum  qualified professional. Plans and specifications should be referred to
Requirements by field personnel throughout the construction process.

® Drainage Area: Limited to 1/4 acre per 100 feet of fence. Axea is
further restricted by slope steepness as shown in Table 5.16.
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Sediment Fence

® Location: Fence should be built on a nearly level grade and at
least 10 feet from the toe of the slope to provide a broad shallow
sediment pool. Install on the contour, where fence can intercept
runoff as a sheet flow; not located crossing channels, waterways
or other concentrated flow paths; not attached to existing trees.

o Length: Maximum of 600 feet; flare ends of fence uphill to
temporarily impound water as shown In Figure 533a.

Table 5.16 Typleal Land Slope and Distance for Sedimant Fence

Land Slapa (%) Maximum Slope Distsnce ©
above Fenco (feet)
less lhen 2 100
2105 76
51010 g0
grealer then 10 *

* Follow manufaclurers' recommendalions for proper spacing.
Flgure 5.33a Placoment of Sadiment Fence

e Spacing of Support Posts: 10 feet maximum for fence sup-
ported by wire; 6 feet maximum for high strength fabric without
176 suppoartive wire backing .




Chapter 5

Trench: Bottom 1 foot of fence must be buried minimum of 6
inches deep.

linpounded Water Height Depth of impounded water should
not exceed 1.5 feet at any point along the fence.

Support Posts: 4-inch diameter wood or 1.33 Ib/linear foot
steel, buried or driven to a depth of 24 inches with support wire;
2-inch square wood or 1.0 Ib/linear foot steel without support
wire, Steel posts should have projections for fastening fabric.

Tabla 5,17 Examplo Spacifications for Sedimuont Fence Fabric

Physical Property Minimum Raguirement

Filtering Efliciency 88%

Tensile slrenglh at 20% (maximum) alongation:
Slandard strength 30 [bilinear tnch
High strangih 60 Ib/linear inch

Sourca: Adapled from North Camiina Flzld Manua), 1991

Support Wire: Wire fence (14-gauge with 6-inch mesh), neces-
sary if standard strength fabric is used

Reinforced, Stabilized Outlets: Should be lacated to limit
water depth to 1.5 feet measured at fowest point along crest line.
Crest Helght: 1 foot maximum
Width of splash pad: 5 feet maximum
Length of splash pad: 5 feet minimum
Supports: 4 foot spacing

Synthetic Geotextile Fabric: Conforming to specifications in

Table 5.17 and containing ultraviolet light inhibitors and stabiliz-
ers. ‘Minimum design life of 6 months.
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Sediment Fencea

Construction

Site
Preparation

Fence
Installation

178

2. Staple vira fencing to the posta.

Figure 5.33 installation of Sediment Fonce

Delermine exact location of underground utilities,

Grade elignment of fence as needed to provide broad, nearly level
area upstream of fence.

Di% a trench at least 6 inchies deep along the fence alignment as shown
in Figure 5.33.
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Reinforced
Stabliized Oullet
installation

Drive posts at least 24 inches into the ground on the downslape side
of the trench. Space posts a maximum of 10 feet if fence is supported
by wire, or 6 feet if high strength fabric and no support fence is used.

Fasten support wire fence to upslopeside of posts, extending 6 inches
into the trench as shown in Figure 5.33. .

Attach continuous Jength of fabric to upslope side of fence posts. Try
to minimize the number of joints. Avoid joints at low points in the
fence line. Where joints are necessary, fasten fabric securely to sup-
port posts and averlap to the next post.

Place the bottom 1 fuot of fabric in the 6-inch deep trench (minimum),
lapping toward the upslope side. Backfill with compacted earth or
gravel as shown in Figure 534,

Flgure 834 Delall of Sadiment Eence installatlon

To reduce maintenance, excavate a shallow sediment storage area in
the upslope side of the ferice. Provide good access in areas of heavy
sedimentation for clean out and maintenance.

Jfkllow for safe bypass of storm flow to prevent overtopping failure of
ence, :

Set outlet elevation so that water depth cannot exceed 1.5 feet at the
lowest point along the fence.
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Sediment Fence

Eroslon
Control

Construction
Verification

Troubleshooting

Maintenance

180

Drive posts securely at least 24 inches into the ground, at a spacing of
4feet. Install a horizontal brace between the support posts to serve as
an overflow weir and to support the top of the fabric.

Immediately downslope of the fabric, excavate foundation for

ypad a minimum of 5 feet wide, 5 feet long and 1 foot deep. Place
1 foot of riprap in the excavated foundation. The surface of the riprap
should be flush with the undisturbed ground (no outfall).

Stabilize disturbed areas in accordance with vegetation plan.

Check finished grades and dimensions of the sediment fence. Check
materials for compliance with specifications.

Consult with registered design professional if any of the following
occur:

e Variations in topography on site indicate sediment fence will not
function as intended; changes in plan may be needed.

@ Design specifications for filter fabric, support posts, support
fence, gravel or riprap cannot be met; substitutions may be
required. Unapproved substitutions could lead to failure.

lniiect sediment fences at least once a week and after each rainfall,
Make any required repairs immediately.

Should the fabric of a sediment fence collapse, tear, clecompase ar be-
come ineffective, replace it promptly.

Remove sediment deposits as necessaty to provide adequate storage
volume for the next rain and to reduce pressure on the fence. Take
care to avoid damaging or undermining the fence during cleanout.




Practice
Description

Straw bale
sediment lraps are
no! suitable for
drainagi areas
larger than lwo
acres. Arockdam
or 3 sediment
basin would hava
been a beller
choice for erasion
and sediment
control on this site,

Recommended
Minimum
Reguirements

Chapter 5
Straw Bale Sediment Trap

A temporary catch basis consisting of a row or maore of entrenched
and anchored straw bales.

‘This practice applies downstream of small disturbed areas that are sub-
ject to sheet erosion or in minor swales with less than 2 acres of drainage
area. The purposeis to intercept and detain small amounts of sediment
in order to prevent sediment from leaving the construction site.

Prior to start of consbruction, straw bale sediment traps should be de-
signed by a qualified professiortal. Plans and specifications should be
referred to by field personnel throu §l1out the construction process.
The straw bale sedlment trap should be built according to planned
grades and dimensions.

e Drainage Area:
Areas subject to sheet erosion: 1/4 acre per 100 feet of barrier
Minor swales: less than 2 acres
Area is further restricted by slope steepness as shown in Table
5.18
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Chapter 5

Practice
Description

Filter strips slow

- surface runoff, reduce
setimentalion and
help fiiter pollulants.
Depending on the
choice of plant
malerials, they can be
low maintenance areas
{mow cnce or fwlce a
year) or provide hebilal
for wildlife,

Recommended
Minimum
Requirements

Filter Strip

A widebelt of vegetation designed to provide infiltration, interceptsedi-
ment and other pollutants, and reduce stormwater flow and velocity.
Filter strips are similar to grassed swales except that they are designed
toacceptonly overland sheet flow. They cannot heath;?h velocity flows.
Surface runoff must be evenly distributed across the filter sirip. Oncea
channel forms in the filter strip, it is no longer effective.

Filter strips can consist of grass, woody vegetation or other erosion
tesistant plants. They can be used in conjunction with infiltration ba-
sins, infiltration trenches or alangsice streams o filter sediment from
runoff, :

Prior to start of construction, filter strips should be designed by a quali-
fied professional. Plans and specifications should be referred taby field
personnel throughont the construction process. The flter skrip should
be built accarding to planned alignment, grade and cross section,
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Chapter §

Practice
Description

A sedimen! basin
is suilable for small
drainageways and
can be used lo
prelreal sadimant-
{aden water before
il enlers a
permanent pool. A
rock chule was
used to drop the
water to a lower
elevalion.

Recommended
Minimum
Requirements

Sediment Basin

Abarrier or dam witha controlled stormwater release structure formed
by constructing an embankment of compacted earth fill across a
drainageway.

This practice applies where erosion control measures are insufficient
to prevent off-site sedimentation. The purpose of a sediment basin is
to detain sediment-laden runoff from disturbed areas in “wet” or “dry"”

' storage long encugh for most of the sediment to setile out.

Prior to the start of construction, sediment basins should be designed
by a registered design professional. Plans and specificalions should
be referred to by field personnel throughout the construction process.
The sediment basin should be built according to planned grades and
dimensions.

® . Dam height: 10 feet or less

¢ Contributing drainage area: 20 acres or less
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